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Lock Joint Pressure Pipe of any design may be tapped easily 
and economically for the purpose of establishing either large 
connections or small service outlets. With the aid of a few 
simple instructions, any experienced service crew can apply 
the modern tapping technique which permits the making of 
connections in concrete pressure pipe while the line continues 
to operate under pressure 


Although, for many years, taps have been made successfully 

in concrete pressure pipe, today’s efficient equipment and 

modern methods now make it possible to tap Lock Joint LARGE PHOTO: Tapping a 16” outlet in a 
Concrete Pressure Pipe with even greater economy of time, 36” pipe at Wayne County, Michigan. 


money and effort, and without sacrificing strength. SMALL PHOTO: The pilot drill of the tap- 
ping machine withdraws the concrete core, 
At your request we would be glad to send you our booklet making a clean cut, and leaving no obstruc- 
~ ae : . : hs, tion within the pipe line. 
outlining the simple steps required in making a pressure tap 


in Lock Joint Concrete Pressure Pipe. 


Lock Joint Pipe Company for over forty years has specialized exclusively in 
the manufacture of reinforced concrete pipe for water supply and transmis- 
sion mains as well as for sewers, culverts and subaqueous installations. 


LOCK JOINT PIPE COMPANY 
Eat. 1905 
P.O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., Detroit, Mich 


BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. 

Kansas City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, IIL 

Wichita, Kan. * Kenilworth, N. J. * Hartford, Conn. * Tucumcari, N. Mex. 

Oklahoma City, Okla. * Tulsa, Okla. 
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Commercial, industrial and apartment house services are poten- 
tially big revenue earners. To get all this revenue you need the 


right type of meter on every job. Fitting the proper meter to the 
setting is an important part of Pittsburgh-Empire service. We 


alone make all types of water meters, thus we can give you our 
recommendations without prejudice and in your best interests. 
To get all the facts on how to collect all your revenue, write the 
nearest District Office. 


Pittsburgh Equitable Meter Division 


ROCKWELL MANUFACTURING COMPANY 


Pittsburgh 8, Pa. 


FE 
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ADVANCED BADGER ENGINEERING 
brings you BADGER METER TESTERS 


Make a place in your set-up for Badger Meter 
Testers. You need them . . . 1 — Because they 
faithfully record meter accuracies and help 
you to increase revenue .. . 2 — Because, 
with their Visible Rate-of-Flow Indicators, they 
accurately indicate rates of flow from 1/16- 
gallon to 160 gallons per minute. . . positively, 
not just proportionally ...3— Because they 
act as insurance against water revenue losses. 





Close-up view 
of tail stock, 
quill and 
flow-indicators. 


BADGER METER TESTERS are the only completely equipped testers made. 
NO EXTRAS TO BUY. Four sizes available . . . to handle two, four, six or 
eight %4-inch meters of any make, as well as varying quantities of larger sizes 
up to and including 2-inch. 

Depending on your requirements you may select any of four combinations of 
BADGER METER TESTERS... 1 — With BOTH large and small Visible Flow 
Indicators* and BOTH 10-gal. and 100-gal. calibrated tanks**; 2 — With large 
indicator only; 3 — With small indicator only; 4 — Without either indicator. 
(Note: *The LARGE Visible Flow Indicator accurately indicates flow from 5 to 
160 gallons per minute; the SMALL Indicator, 1/16-gallon to 10 gallons per 
minute. These Visible Flow Indicators are positive, not merely proportional, in 
their indications. **The Calibrated Tanks are fully assembled with gauge glass, 
plumb bob, graduated scale and bronze drain valve. On each side of the gauge 
glass are mounted brass angle strips, enameled white, with graduation marks in 
high visibility black . . . in U. S. Gallons, Imperial Gallons, Cubic Feet, Litres, 
or any other units of measure desired. The tanks are heavy gauge steel with all 
joints welded). 

Ruggedly built, BADGER METER TESTERS are long-lived and dependable. 
The Test Pan and legs are reinforced, welded, structural steel, light in weight 
and unbreakable. The Test Bench Pan, 5” deep, has its upper edge turned inward 
to prevent water from splashing over the edge while draining meters after test- 
ing. This in-turned edge also locks the supports in place when the tail stock is 
tightened ... NO BUCKLING. The interchangeable meter supports are furnished 
with petcocks to release all air and set the meter test hands to zero before testing. 














Spacer pipes are furnished for fill-in 
whenever it is necessary to test fewer 
than the total meter-capacity of the tester. 
The tail stock quill, when moved, rides 
on supports on the test bench bed, so 
the load is carried on the quill sup- 
ports rather than on the quill itself. 
In every detail BADGER METER 
TESTERS are soundly engineered to 
serve you long and accurately. Write 
for further information and prices. 








Eight-station 
Meter Tester 





AR 





BADGER METER MFG. CO., Milwaukee 10, Wis. 
Branch Offices: New York City © Philadelphia © Worcester, Mass. © Savannah, Ge. ® Cincinnati © Chicago © Konses City 
Wace, Texas @ Salt Lake City, Utah © Guthrie, Okla. @Seattle, Wash. @Los Angeles 


BADGER Wazec METERS 


**MEASURING THE WATER OF THE WORLD”’ 


Péiret FOR ACCURACY © LOW-COST MAINTENANCE © DURABILITY » SENSITIVITY 


Water & Sewace Works, August, 1950 








COMING! 


Centrifugal Pumps and Their Operation VOL. 97. NO. 8 CONTENTS AUGUST, 1959 
: Sewage Treatment Plant Ex a 
By Frank L. Fleed 
for ndi Boston, Mass. 
A fte ha i the 
n the water u and Invention An Evolutionary Process 
By Paul S. Bolger 
New York 


never know t much z t 


£ np yx rmance nd the maintenance 
We ar therefore, pleased to announce the 


a les of Basic Factors it 
plicatior and related considerations it Graphical Approach to Statisties (11) 
water and sewage by— By C. J. Velz 
ROY CARTER and I. J. KARASSIK University of Michigan 
plicat Engineers, Worthington Pumps 
AWWA General Sessions and Management Divi 
A Complete Sewer System of ‘ : : : 
Asbestos-Cement Pipe Water Treating Experiences (1V) 
- . ie a x By A. H. Ullrich 
As far as ' acclenr Austin, Texas 
ewer system cor d wholly 
This . 
mts the sever dvantages predicted and Improvements To The Water Works of Madras........ 
tion of sewers with 1 
1 with semi-flexible bottle-tig nts Sulfate lon Determination with Benzidine 
4. E. WILLIAMSON and JOE WILLIAMSON Dihydrochloride 
R l and Axton, Engrs., Daytona Beach, Fla By J. W. McConnell and R. 8. Ingols 
Atlanta, Ga. 


Water Treatment Experiences 


ed hemist nd superintendent 


Operation of Small Water Plants 
By A. E. Clark 
Nashville, Tenn 


rier und keen observation sets for 

Water Treatment” ir ries of articles 
the less exy enced and interesting t . . ~ . . : 
~~ rot ap mewn yeti onan Fdtngy & in Air of Water Plant Feeding Sodium 
ALBERT H. ULLRICH, Supt e 
Water & Sewage Treatment, Austin, T« By Jerome C. Zafelt 
Sheboygan, Wis. 


ries, which 


Sewage Treatment Equipment 


the subject of a valuabl ries of articl now running, or 


Sewage Works Design Requirements. ...............-- 
~o By Lawrence G. Rice 
installaion ration and maintenance of equipment it Camp Hill, Pa. 
treatment : E 1 o deal with some unit 
‘ . ad Be meat cys: gene Modern Sewage Chlorination 
“Sludge Digesters’ Vacuum By Arthur E. Nichols 
und Incineration”; “Trickling Yonkers, N.Y. 
on quipment ‘Gas Storage and : < . 
The author is Some Further Observations on the C.O.D. Test 
FRANK L. FLOOD By George A. Rhame 
Metcalf & Eddy Enegrs., Boston, Mass S. Car. State Board of Health 


Operation of Small Water Plants Waste Treatment Plant of the Alan Wood Steel Co. 


Is a continuing series of articles by the same author of the pop A National Water Policy 

l series on the “Operation of Small Filter Plants” published y 
viously The next two articles of the series will deal with s : 

“Organization and Management” and “What About the Manager?” Meetings Scheduled 

as the provocative title of the final article of the series. The author P . 

is “Here and There” with Doc Symons 

: A. E. CLARK, Gen'l. Mg’r., 

Nashville (Tenn.) Suburban Utility Distr Manufacturers’ and Equipment Items 





Settling Tank Design Literature and Catalog Reviews 


liscussed by Prof Popel of Stuttgart, Germs in an 
nating article sonnel in 7 aeeiiniin Tein 3 ke Water & Sewage Works is indexed regularly by Engineering Index, Inc 
asked C. E. Keeper, Deputy Sewerage Engr. of Baltimore, 
a translation of this important article for publication in 
© this Prof. Popel is adding more recent dis Publication Office, 404 N. Wesley Ave., Mt. Morris, Tl. 
appearing in the original article, plus a useful (Address communications to the Executive Office or the Editorial Office) 
EXECUTIVE OFFICE EDITORIAL OFFICE 
22 W. Maple St., Chicage 10, Il. 155 BE. 44th St., New York 17, N.Y. 
H. P. Guerre, Pres.; E. S. Gutterre, Vice Pres.; L. H. Enstow, Vice Pres 
New York Office H. D. Crippen, Mer 
(2 ~ . 5S E S A. Michel, wy E Kall, 
Grorce FE. Symons. Px_D. J 5 E 44th St F. A. Michel, Rep., E J. all, Rep 
Chicago Office M. B. Nylund, Rep., R. T. Wilson, Rep 
Editorial Associates Adv. Editor 22 W. Maple St 
i T. Conway Cleveland Office Lee B. McMahon, Mer 
J. R. Bavyuts : Leader Bldg Wm. P. Saunders, Rep. 


A. M. Raww Make-Up Editor Pasadena O fice John A. Osborne, Rep 
H. A. Faser W. W. VanSrone 1126 Del Rey 











Managing Editor 


Water ano Sewace Works is a monthly publication. Single Copies, 25c; Subscription Rates, U. S. and Canada, $2 per year; Foreign, $3. 
Pp Pp & 


(Member—Audit Bureau of Circulation and Associated Business Papers.) 





CLEAN WATERS ae 


Airview of the Bird island Sewage Treatment Works at Buffalo, N. Y. Treatment includes 
pumping, screening, aeration, chlorination, sedimentation, sludge digestion and incineration. 





a 


A G-E 74-hp induction motor drives a sludge mixer. With their extra pro- Three G-E 7'4-hp spla 
tection against physical damage, electrical breakdown and operating 
weor and tear, G-E motors assure long life and high service continuity. 


shproof induction motors drive filtrate pumps for 
vacuum filters. These motors have already given 12 years of service 
although constantly subjected to moisture from dripping and splashing. 
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HELP KEEP 
A TREATY 


G-E Equipped Treatment Plant 
Guards International Waters 


Since its dedication in 1938, Buffalo's sewage treatment plant 
has helped make good a U.S.—Canadian Treaty signed over 
40 years ago to protect international waters from pollution. 
Located on Bird Island in the Niagara River, the plant has 
helped keep waters clean from Buffalo to Lake Ontario 
Plant officials attribute much of the success of the Buffalo 
plant's operation to the outstanding service given by some 
100 General Electric motors. In many cases operating unde 
the most severe conditions, the motors have given continuous 
and reliable performance 
General Electric can help your community get that new o 
improved sewage treatment plant by (1) assisting you an 
your consultant in formulating electrical plans, and (2) build 
ing public support through the use of G.E.’s full-color sound 
movie, Clean Waters 
Contact your General Electric representative early in the 
planning stage. Apparatus Dept., General Electric Company 
shenectady, N.Y. 








This is one of the G-E 50-hp, totally enclosed, fon-cooled induction motors used to 
G-E 10-hp vertical drip-proof motors. G-E vertical motors drive exhaust fans for the sludge incinerator. The corrosive atmospheres in buildings 
now have improved bearing lubrication and double-end like this call for motors that can take it. 

ventilation for longer life and more efficient operation. 


Sludge circulating pumps for the digester tank are driven by 


~— SEWAGE-PLANT 
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Yes! Just a few of the many installations in municipally 


x 
Litchfield, Illinois 
Aurora, IIlinois 


Wichita, Kansas 
Michigan City, Indiana 


owned sewage treatment plants. 


Rock Island, Illinois 
Wausau, Wisconsin 
Manitowoc, Wisconsin 
Stevens Point, Wisconsin 
Two Rivers, Wisconsin 


Muncie, Indiana 
Battle Creek, Michigan 
Monroe, Michigan 
Oildale, California 
Newark, Ohio 


Borough of State College, 
Pennsylvania 
Davenport, lowa 


Bristol, Connecticut 
Lake Charles, Louisiana 
Portsmouth, Virginia 
Nampa, Idaho 

Boise, Idaho 

Fond du Lac, Wisconsin 
Ames, lowa 

Salina, New York 
Sheridan, Indiana 
Richmond, Indiana 
San Lorenzo, California 


Metairie, Louisiana 
Marion, Indiana 

Belleville, Ilinois 
Galesburg, Illinois 

South St. Paul, Minnesota 
Wisconsin Rapids, Wisc. 
Carbondale, Iilinois 

New Iberia, Louisiana 
Rahway, New Jersey 


Pueblo, Colorado 

Chicago Heights, Ilinois 

Wooster, Ohio 

Lake Charles, Louisiana 

Cedar Rapids, lowa 

lowa Great Lakes Division 
System, Okoboji, Milford, 
lowa San Angelo, Texas 


Los Angeles County, Calif. 


ithaca, New York 
Leesburg, Louisiana 


Kenosha, Wisconsin 


Sewage Plants: 


Records from these plants prove that Climax sewage gas engines produce 
power at a cost of less than $.0015 per horsepower hour. Sizes 40 to 225 HP. 


For complete information and service 
records of Climax Engines for Water 
and Sewage Works write to Climax 
Engine and Pump Mfg. Co., 208 S. La- 
Salle Street, Chicago, Illinois. 


Cm. | 


E 
rmeriy Climax Engineerin 


ENGINE AND 
PUMP MFG. CO. 
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Painted for U. S. Pipe & Foundry Co. by Paul Laune tr 
in 4 
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There’s a solid satisfaction in specifying cast iron pipe. You 
know that your choice coincides with the judgment of leaders 

of your profession the world over. And when the line is back filled, 
you are confident that it will serve 
throughout a long life at a low annual main- 
tenance cost. This has been true of cast 
iron pipe for centuries; yet in the fifty-one 
years since our Company was founded, 
notable advances in manufacturing methods 
and controls have been made, 
resulting in a finer, more uniform pipe. 
United States Pipe and Foundry Company, 
General Offices: Burlington, N. J. Plants and 
Sales Offices Throughout U. §, A. 
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Without crushing strength—or, for that matter—without all of the strength factors 


listed opposite—no pipe laid 100 years ago in city streets would be in service today. 


But, in spite of the evolution of traffic from horse-drawn vehicles to heavy 

trucks and buses—and today’s vast complexity of subway and underground utility 
services—cast iron gas and water mains, laid over a century ago, are serving 

in the streets of more than 30 cities in the United States and Canada. 

Such service records prove that cast iron pipe 

combines all the strength factors of long life with ample margins of safety. 

No pipe that is provably deficient in any of these strength factors should 

ever be laid in city streets. Cast Iron Pipe Research Association, 

Thos. F. Wolfe, Engineer, 122 So. Michigan Ave., Chicago 3. 


CAST IRON PIPE 
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Strength factors of Long Life | 


No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 


CRUSHING STRENGTH 


BEAM -, STRENGTH 


SHOCK STRENGTH 


BURSTING STRENGTH 


The ability of cast iron pipe to withstand external 
loads imposed by heavy fill and unusual traffic 
loads is proved by the Ring Compression Test. 
Standard 6-inch cast iron pipe withstands a crush- 
ing weight of more than 14,000 lbs. per foot. 


When cast iron pipe is subjected to beam stresd 
caused by soil settlement, or disturbance of soi 
by other utilities, or resting on an obstruction? 
tests prove that standard 6-inch cast iron pipe 
10-foot span sustains a load of 15,000 lbs. 


The toughness of cast iron pipe which enables i 
to withstand impact and traffic shocks, as well 
the hazards in handling, is demonstrated by th 
Impact Test. While under hydrostatic pressur 
and the heavy blows from a 50 pound hammer, 
standard 6-inch cast iron pipe does not crack unt 
the hammer is dropped 6 times on the same spo 
from progressively increased heights of 6 inch 


In full length bursting tests standard 6-inch cast 
iron pipe withstands more than 2500 lbs. per 
square inch internal hydrostatic pressure, which 
proves ample ability to resist water-hammer or 
unusual working pressures. 


Ga oo 


SAUDI TRH NGEITTT ES 
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Hts up to Z9 times 


more Won-Clog/ 


Here... now... is an amazing development in sewage and trash 
pumps... the Fairbanks-Morse Bladeless Impeller Pump. 

In actual tests and field operation, it is from 10 to 25 times 
more “‘non-clog” than any conventional sewage and trash pump. 
It gives you improved efficiency in pumping water containing 
solids and trashy materials. It gives you a new conception of low 
maintenance cost. This pump rarely has to be dismantled to clear 
“clogged” impellers. Contrast this to the ordinary pump where 
dismantling is required as much as several times daily. 

Another important advantage is the fact that for a specific 
solids size, the pump delivers approximately one-half the capac- 
ity of conventional sewage pumps. Thus you do not flood filter 
beds in plants where sewage flows are relatively low. Reduced 
capacity permits the use of smaller driving motors, thus assuring 
economical initial costs . . . lower power costs. 

For complete details, check your Fairbanks-Morse Pump Dis- 
tributor, local branch office, or write Fairbanks, Morse & Co., 
Chicago 5, Ill. 


Eliminating blades, this impeller is a helical 
channel ...a ‘‘whirling tube’’ with no 
blades to catch and hold fibrous trash and 
cause the pump to clog. 


& FAIRBANKS-MORSE, 


a@ name worth remembering 


Diesel Locomotives and Engines «+ Electrical Machinery + Pumps + Scales 
Heme Weter Service and Heating Equipment - Rell Cars + Farm Machinery 











in twin Horton Reservoirs 
at Oklahoma City 


Like a growing boy needs food, a growing city needs 
water—and lots of it. The twin Horton welded steel reser- 
voirs shown above help make sure that Oklahoma City, 
Oklahoma, won’t go “water hungry” if its growth continues. 
They have a capacity of 5,000,000 gallons each and are 
part of a waterworks system that serves 53,000 customers 
through 435 miles of distribution mains. 

Many other municipalities are finding that steel reser- 
voirs like this frequently make it possible to increase the 
effective capacity of a system at a fraction of the cost of 
expanding the entire distribution system. Welded tanks are 
easy to construct and maintenance costs are low. The 
welded joints are made water tight and stay that way. Steel 
will not crack and leak if there is uneven settlement. 

Horton welded steel reservoirs are built in capacities up 
to 10,000,000 gallons. When you plan improvements in 
water storage facilities, write our nearest office for infor- 
mation and quotations. 


Other Horton Water Tanks 


* Horton Ellipsoidal-Bottom Elevated 


Tanks . . . supply gravity water pressure. 
Built-in standard capacities from 15,000 
to 500,000 gallons. Widely used by 
smaller communities and for distributed 
elevated storage in a large water service 
system. 


Horton Radial-Cone Bottom Elevated 
Tanks . . . available in capacities from 
500,000 to 3,000,000 gallons. Utilizes a 
design which makes it possible to build 
large capacity tanks with relatively low 
ranges in head. 

Horton Watersphere . . . newest addi- 
tion to the Horton line of elevated tanks. 
Available in capacities from 25,000 to 
250,000 gals., any desired height to 
bottom. 





CHICAGO BRIDGE & IRON COMPANY 


155! Lafayette Building Philadelphia 3. 1644—1700 Walnut Street Building 
2115 National Standard Building Salt Lake City 4 550 West !7th South Street 
Boston 10 1048—20! Devonshire Street Havana 402 Abreu Building San Francisco 4 1583—200 Bush Street 
Chicago 4 2198 McCormick Building Los Angeles |7 1555 General Petroleum Building Seattle | 1350 Henry Building 
Cleveland '5 2262 Guildhall Building New York 6 3390—165 Broadway Building Tulsa 3 1646 Hunt Buliding 
Plants in Birmingham, Chicago, Salt Lake City, and Greenville, Pa. in Canada—Horton Steel Works, Limited, Fort Erie, Ont. 


Atlanta 3 7 2181 Healey Building Detroit 26 
Birmingham | 1586 North Fiftieth Street Houston 2 
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lower Excavation Costs 


guard effectively against infiltration. This helps reduce 
the load on the treatment plant. Therefore, treatment 
costs are kept to a minimum—plant capacity is con- 
served for the increased loads incident to community 
growth. 


Substantial savings in excavation costs are often possible 
with Transite* Sewer Pipe because of its high flow 
€apacity. This often permits the use of flatter grades and 
shallower trenches. This is a particularly important 
advantage where the pipe must be laid at or below the 
ground water line or where rock excavation is involved. 

As an alternate economy, designers may take advan- 
tage of Transite’s high flow capacity by specifying 
smaller diameter pipe. 

Other Transite Economies 

Transite’s long 13-foot lengths and light weight lower 
handling costs. And because there are fewer joints to 
assemble in the finished line, installation is faster, and 
more economical. 

As a further economy, Transite’s sleeve-type joints 


Made of asbestos, cement and silica combined into a 
homogeneous material of great stability, Transite Sewer 
Pipe is corrosion-resistant both inside and outside. 
Tight joints safeguard against root trouble. And every 
Transite length is factory-tested for strength and uni- 
formity. This adds up to low maintenance costs through 
the years. 


For all the facts about Transite, send for 
brochure TR-21A. Address Johns-Manville, 
Box 290, New York 16, N. Y. M 


*Transite is a Johns-Manville registered trade mark 


...ee-- Johns-Manville 


TRANSITE SEWER FUE... 
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FOR EVERY STEP OF YOUR 
SEWAGE TREATMENT PROCESS 


ag you specify INFILCO Sewage Treatment Equip- 
ment, you get more than just equipment. Actually, 
you specify over 50 years experience in the design and 
manufacture of a complete range of water, sewage and waste 


treatment equipment. SEND FOR 


You have one source to depend upon for experience in both ; Firs 
chemical and biological treatment . . for the major equip- Bulletin No. 60-C. It Ey : 
ment items as well as the important control devices. And ilestvetes end des- z > eat a 
by providing a complete range of sewage treatment equip- 

ment INFILCO offers the all-important advantage of un- 
divided responsibility! 

A complete laboratory and staff of competent engineers 
are available for making recommendations and reports to 


the consulting engineer or his client. It is, of course, in- 

tended that this service shall cooperate with the work of 

your engineers. When considering your next sewage treat- 

ment plant, or the modernization of an existing one, 

consult your Telephone Red Book. Call in your nearest i 
INFILCO Field Engineer! 


® BETTER WATER CONDITIONING ® 


AND WASTE TREATMENT SINCE 
1LCO INC. Ca 


cribes many items of Se 
Infilco Equipment. 4 
wa bow 


. 
~ 


: 
to 


> At €.§ Oo je gee es ys ll ee > a aie we rten. €:F 7. @ 


’ 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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PROTECTS \. 
‘decision buyers 


Wwe products are ‘‘decision-bought” — by 

‘ engineers, consultants, or men in public life 
= Professional reputations are constantly at stake. 
The’ choice of Vitrified Clay Pipe protects those 
reputations, because Clay Pipe mever wears out. 


It can be specified with safety on every sewerage NATIONAL CLAY PIPE MANUFACTURERS. INC. 
, ‘ . 

sor drainage job ve for present or future wastes, 100 North LaSalle St, Room 2100, Chicago 2, Ill 

for the soil conditions of tomorrow or fifty years 703 Ninth & Hill Bldg., Los Angeles 15, Calif. 

from now. “Bad guesses” are impossible with 1105 Huntington Bank Bidg., Columbus 15, Ohio 

Vitrified Clay Pipe. You can disregard sulphide 206 Connally Building, Atlanta 3, Georgia 

controls and the effects of sewage temperature, 

velocities, and age of sewage, because Clay is 

immune to chemical action. It’s the only pipe SPECIFY 

that’s sure to protect your decisions . . . by lasting 


forever! 


——- 


STANDARD- 
STRENGTH CLAY PIPE 
LINER PLATES CLAY PIPE FITTINGS 
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MARION, INDIANA 


Sewage Treatment Plant 





DAVID BACKMEYER 


Supt. Water and Sanitation Utilities 


Marion, Ind. 








Builders Equipment furnished for the Marion Sewage 
Treatment Plant: 
24” Venturi Tube with Fle-Watch Totalizer- 
indicator-Recorder for raw sewage. 
turi Tube with Fle-Watch Tetalizer- 
r for raw sludge. 
2” Venturi Tube with Fle-Watch Totelizer- 
indicator-Recorder for return sludge. 
12” Venturi Tubes with Manometers for mixed 
iquer. 
8” Venturi Tubes with Manometers for air. 





the essential data for day-to-day operation and 
long-range planning. Builders Venturi Meters supply 
this yital information, metering the flows of raw 
sewage, raw sludge, return sludge, mixed liquor, 
and air. For Bulletins describing Builders Sewage 
Works Equipment, address Builders-Providence, Inc. 
(Division of Builders Iron Foundry), Providence 1, 
Rhode Island. 


BUILDERS}#<= PROVIDENCE 
Trumenda 


Ww 
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Signposts’ of Frogress 
in BETTER WATER STORAGE 
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PITTSBURGH * DES MOINE 


BURGH. DES MOINES ana § 





S STEEL CO. 


£S MOINE 








Piping for every water service 
From one Source ... CRANE 





FOR TIGHT SEATING ... EASY OPENING 


Crane A.W.W.A. Iron Body Gate Valves cannot be surpassed. Crane 
parallel seat and double disc construction assures pressure-tight closure 
...@asy opening... under all operating conditions. To prevent cor- 
rosion, screwed-in body seat rings are brass; discs are brass or brass 
faced. 

Crane design assures maximum strength for all recommended serv- 
ices. Body and bonnet are oval shaped, with uniformly thick metal 
sections; tie ribs between bonnet flange and end flanges assure proper 
body support and guard against line strains. 

Straight-through ports give uninterrupted flow. Two-piece gland 
maintains uniform pressure on packing; prevents binding on stem; 
lengthens packing life. These valves can be motor or cylinder operated; 
equipped with gears and by-pass. Flanged and hub ends available. 
See your No. 49 Crane Catalog. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. c 
" . A No. 2495, Outside screw 
Branches and Wholesalers Serving All Industrial Areas and yoke. Cold Water 
Working Pressures: 12- 


* ONE ORDER TO CRANE COVERS ALL MATERIALS inch end smelier, 200 


pounds. 14-inch and 


FOR YOUR PIPING INSTALLATIONS larger, 150 pounds. Sizes: 


2 to 24-inch. 


RAW WATER INLET /ines to high serv- 
ice pumps, featuring Crane low pres- 
sure iron body double disc gate valves. 


PUMP HOUSE for moving industrial 
waste water to treating plant. Crane 
equipment includes shop fabricated 
manifold, iron body gate and check 
valves. 





EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 
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From Every Angle 


A Homelite Carryable Generator 





Is the Power Unit for You... 


STICK TO THE RULE OF THREE 1. Perf 2. Dependability 
3. Service, and you'll always stick to a Homelite. 





pEPEN OAS, 


lite Corporation 


yice 708 RIVERDALE AVENUE, PORT CHESTER. NEW YORK 
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1. PERFORMANCE. Once you begin to use a 
Homelite yes, even when you see it demonstrated 
you immediotely appreciate its outstanding perform- 
ance. light enough for one man to carry, a Homelite 
pocks the power needed to keep hand tools running at 
full productive capacity ... and floodlights burning at 
full brightness... at any time at ony place in all kinds 
of weather. 


2. DEPENDABILITY. Every Homelite Gener- 
ator though light in weight is a heavy duty unit. No baby 
stuff about it. For more than o quarter century Homelite 
engineers have specialized in building corryable gas- 
oline engine units . . . close to three hundred thousand of 
them ... ond they know thot to keep a generator going 
on the job they hove to use the finest materials and 
apply the highest engineering skill 


3. SERVICE. Like oll pieces of machinery, a Home- 
lite Generator needs, in the long run, a certain amount 
of servicing . .. a minimum to be sure. But the availability 
of Homelite service by nationwide exclusive service 
shops .. . completely stocked and monned by experts 
who con service your Homelite right at your door... 
makes a whole of a difference when it comes to having 
@ generator thot will give you instant power not only 
where you want it, byt also when you wont it, 
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in water treatment plants everywhere ) 
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COLORADO SPRINGS, COLO. ‘ } COLUMBUS, GA 


IOWA'S complete line of valves is specially designed for 


Gote valves Relief valves eit ee : 
severe operating conditions in filter plant service. 


Check valves Floor stands 
Sluice gates Floor boxes Speci fy IOWA VALVES and let us solve your problems on 


Sheor gotes Valve boxes water flow control. 


Mud volves Hydraulic and motor 
u e 


fp vos wre i o WA VALVE COM d NY 


201-299 W. Talman Ave., Chicago 80,1. * 4 Subsidiary of James B. Clow & Sons 
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A BRUTE for 
Pun 


GENEROUSLY DESIGNED AND HEAVILY 
CONSTRUCTED TO GIVE YOU LONG-LIFE 
OPERATION AND LOW MAINTENANCE 





EF ROM SHAFT TO BASE, extra- 
heavy construction in this new 
sewage pump adds up to long wear 
and low maintenance. 

The shaft is heavier than in con- 
ventional sewage pumps—and made 
of open-hearth, heat-treated steel se- 
lected for high shock strength to re- 
sist breakage. Anti-friction bearings 
are extra-large and liberally rated. 
Impeller inlets are rounded-off, gen- 
erously large to prevent clogging. 


A tadially-split casing makes it 
easy to remove the complete rotating 
element by simply removing the 
universal coupling and loosening a 
few bolts. You do it all in a few 
minutes and don’t have to disturb 
the intake or discharge piping. 


Standard sizes to 10,000 gpm — 
can be built larger, See your nearest 
A-C Sales Office or write for Bulle- 
tin 08B7504 for more complete de- 
tails on this new pump. A-3113 


ALLIS-CHALMERS, 1192A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 


Tezrope is on Allis-Chelmers trodemork. 


World's Widest Range (gba Yan 


of Public Works 
Equipment 
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at every touch 
of the control 


RENSSELAER 
Cylinder Operated 
GATE VALVES 


SERVICE APPLICATIONS 


1. Automatic control. 4. Filter plants. 





. Fast operation. 5. Pumping 


. Frequent plants. 


operation. 6. Remote control. 











wo operation must be fast and positive, no matter where the 
location, you can depend upon Rensselaer Cylinder-operated Gate 
Valves. Their construction is rugged and simple. They are furnished 
for valves of all sizes and working pressures, for either hydraulic or 
pneumatic operation, Where the valve is to be used for THROTTLING, 
adjustable stops may be supplied for adjusting piston travel. For throt- 
tling service or frequent operation service we recommend Rensselaer 
Square Bottom Gate Valves. These are the valves with the THREE- 
POINT support of the gates, which eliminates any tendency of gates 
to tilt, bind or score seat faces when partly open. 

Upon request, a Rensselaer representative will be glad to call and 
discuss your probiems of Valves and Valve operation, without any obli- 
gation on your part. Complete details of the above valves and other 
Rensselaer products are given in newest Catalog H. Send for your copy. 


LEADERSHIP FOR OVER 65 YEARS 


RENSSELAER 


VALVE COMPANY 
Hydrants * Gate Valves ® Square Bottom Valves 
Check Valves ® Tapping Sleeves and Valves ® Air Release Valves 
TROY, NEW YORK 
Division of Neptune Meter Company 
Atlante, Bale-Cynwyd, Po., Chicago, Delles, Denver, Haverhill, Mess., Hornell, N. Y. 
Kansas City, Les Angeles, Memphis, Okichome City, Pittsburgh, Son Francisco, Seattle 





Sectional View of Cylinder-Oper- 
ated Valve with Iron Brass-lined 
Hydraulic Cylinder and Tucks Pack- 
ing type pistons. Cylinders also 
available in Skeleton Brass type 
construction, and with Cup Leather 
Packing. 
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REX BAR SCREEN 
AND TRITURATOR 


= ‘ N | : ] 
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REX GRIT COLLECTOR 
AND WASHER 








For most effective separation and removal of in- 
organic solids from liquids, rely on Rex Mechanic- 
ally Cleaned Bar Screens and Rex Grit Collectors. 


At the Boat Harbor Sewage Treatment Plant in 

Newport News, for example, these efficient units 

are more than meeting the requirements. Two Rex 

type “MA” Bar Screens in channels 3’ wide x 15’ 6” 

deep effectively remove large solids. The Rex Fea- 

tures . . . large bar rack area exposed to flow; 

straight, unobstructed flow; low head loss; large 

reserve capacity; rugged design; low installation 

and operating costs . . . assure maximum efficiency. 

Material removed by the bar screens is ground to 

small size by Rex Triturators . . . the only screen- 

ings grinder that positively cuts material to bits by 

Rex V-Bucket Type Grit Collectors employing the shearing action of 2,000,000 blade cuts per 

the Rex Recirculation Process for effective = inure. Ground material is returned to the liquid 
Om contrat of Goat Masher Mant. flow immediately behind the screen. 


Two Rex V-Bucket Type Grit Collectors effec- 
tively separate and remove inorganic grit from the 
flow. Buckets carry and elevate the grit to a hopper 
which in turn feeds the grit into a cross screw con- 
veyor. Conveyor discharges the grit into buckets 
for disposal. An important advantage of Rex Grit 
Collectors is their built-in recirculation process 
which provides effective control of grit quality. All 
grit is returned to the top of the incoming average 
or normal flow at the channel entrance. Organic 
material is thus carried out of the channel for further 
treatment . . . only concentrated grit resettles for 
disposal. No organic material can settle at the out- 
let end during periods of low flow. 


Why not obtain these effective advantages for 
Rex Type MA Mechanically Cleaned Bar your plants? For all the facts, send for your copy of 
Screens equipped with Rex Triturators at = Bulletin No. 48-41. Chain Belt Company, 1610 W. 
Boat Harbor Plant. Bruce Street, Milwaukee 4, Wisconsin. 


CHAIN BE; > 


REX SANITATION EQUIPMENT 
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@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 





TULSA WATER SUPPLY 


Increased in Record Time 


The City of Tulsa Water Department increased its 
water supply from twenty-four to minimum require- 
ments of thirty-five million gallons a day without 
constructing a second gravity flow line. This was 
accomplished by means of booster stations at 
strategic points. 

The fifteen R-S Valves supplied for this emergency 
operation ranged in size from 36-inch handwheel 
operated to 60-inch air cylinder operated with hand- 
wheel declutching units. After delivery, these valves 
were slipped into the line in a matter of hours. The 
entire project was completed in remarkably fast time. 
Due to an improvement in vane design, the flow rate 
in R-S Heavy Duty Valves (12-inch and larger ) 
has been increased approximately 25% in the 
wide open (77'/2°) position. In case after case, 

the saving in pumping (or blower ) costs will pay 

for an R-S Valve in short order based on “K” 
values alone. 

Consult with your local R-S Valve Engineers. 
Look for the address and phone number listed 
under “R-S Products, Valves” or write direct. 




















R-S PRODUCTS CORPORATION 
Wayne Junction - Philadelphia 44, Pa. 


Fa 


No. 700— 20-inch 50-pound Cas? 
tron Valve with rubber seat, Type 
B-8934, for positive 100% shut- 
off. Heavy duty handwheel con- 
trol with threaded reach rod. 


Ne. 724—42-inch 50-pound Heavy 
Service Valve, B-9813, complete with 
limitorque motor and gear reduction 
drive No. 4. Anguler seating vane 
for wedge-type closure with metal 
seat. Rubber seat available if de- 
sired. Velve body good for 125 psi 
gauge static head and drip tight 
shut-off at 50 psi pressure drop with 
rubber seot. 


No. 768 — 66-inch Fabricated Steel Hand- 
wheel Operated Valve with ends 
scraffed for welding. 6'/2-inch diameter 
one piece Stainless Steel shaft mounted 
on thrust bearings (valve installed with 
sheft vertical). Horizontal and vertical 





ii 


g and 
easily repacked. Used to control river 
flow during dam construction. Open 
atmospheric discharge. 
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Tee LETTER «= fe 
ABOVE IS MORE ELOQUENT - 


than anything we could say about the P.F.T. s 
Digester Heater and Gas Safety Equipment in- 7 
stalled at Winchester, Va., to serve two P.F.T. 

43 ft. Floating Cover Digesters. Sewage plant 

officials and consulting engineers who have 

had experience with P.F.T. Digester Heaters 

and Heat Exchangers, and auxiliary gas con- 

trol equipment insuring positively safe opera- 

tion, are unanimous in their praise. 


SEWAGE TREATMENT EQUIPMENT 


4241 RAVENSWOOD AVENUE 
NEW YORK @ LOS ANGELES @ SAN FRANCISCO @ CHARLOTTE. N.C @ DENVER @ TORONTO 
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THANKS TO dental research on ways of reducing tooth decay, more 
and more of our children will grow up with sound, strong teeth. 
For example, one phase of present-day research is indicating 
that Sodium Fluoride may become an important weapon 


for combating tooth decay. Water Suniel 
oter voridation 


FOR SEVERAL YEARS, a number of communities have been adding 
Sodium Fluoride to municipal water supplies low in natural 
fluorine content. Preliminary reports indicate a 25 to 30% 

lower rate of tooth decay among children drinking these 

treated waters. 


FROM SUCH STUDIES, dental, municipal, and public health 
authorities will shape plans for the future—possibly extend 
these preventive measures to scores of other cities and towns 
the nation over. 


From municipalities using its Sodium Fluoride, General Chemical has 
gained considerable knowledge of the mechanical aspects of water Regular Dental Core 
fluoridation. Its Technical Service is available to officials considering 
similar programs. For additional information, consult the nearest 
General Chemical office listed below. : 


BASIC CHEMICALS 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta © Balti * Birmingh * Boston © Bridgeport 

Buffalo * Charlome * Chic * Cleveland * Denver * Detroit * Houston 

acksonville * Los Angeles * Minneapolis © New York © Philadelphia * Piccsburgh 

rovidence * San Francisco * Seattle * St. Louis * Wenatchee and Yakima Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


in Canada: The Nichols Chemical Company, Limited + Montreal + Toronte + Vancouver 





FOR AMERICAN INDUSTRY 


Water & SEWAGE Works, August, 1950 








NEW! 


—just off of the press—a bulletin on 
Layne Short Coupled Service Pumps, 
showing many diagrams of application 
for circulating and process pumping, 
lake and river intakes, drainage, line 
boosters and de-watering uses. Write 
for your copy today 


LAYWE dads nai OF THIS- 


* Layne—and Layne alone is in a position 
to offer nearly three quarters of a century 
of world-wide experience in the designing 
and building of municipal, industrial and ir- 
rigation Well Water Systems. 


* Layne—and Layne alone can offer all 
services from the original exploration to the 
designing of the systems, drilling the wells, 
building and installing the pumps,—and final 
delivery with a dependable guarantee of 
performance. 


* And again it is Layne and Layne alone 
who can offer the services of eleven strate- 
gically located Associated Companies, 
each of which is widely experienced and 


fully capable of—and has made installa- 
tions of all sizes. 


* It is Layne—and Layne alone who can 
offer evidence of their skill and success by 
pointing to thousands of installations made 
throughout the United States, Canada, 
Mexico and Latin America, Europe, Africa 
and Asia. 


* Such experience and skill adds up to a 
splendid recommendation for all who are 
contemplating the installation of a Well 
Water System. For catalogs, bulletins, etc., 
address 


LAYNE & BOWLER, INC. 
GENERAL OFFICES, MEMPHIS 8, TENN. 


LAYNE ASSOCIATED COMPANIES 


ASSOCIATED COMPANIES—Layne-A: 
Co., Stuttgart, Ark. * ne-Atlantic Co. 
folk, Va. & La entral Co., Memphis, ‘Tenn. 
Layne- rn Co., Mishawaka, Ind. * 
ayne- “Louisiana Co., Lake Charles, La. * 
isiana We Monroe, La. & Layne-New 
York Co., New York City : aarne-Saegeverest 
Milwaukee, Wis. Co- 
Ohio F,-: Layne: ne-Pacific, Inc., Seattle, 
The La 'exas Co., Ltd., Ho A 
ne-Western Co., Kansas oy. = 
innesota Co., Minneapolis, M 
te Pa. 


LAYNE 


WELL WATER SYSTEMS 
VERTICAL TUWoine PUMPS 


ft Layne- 
nternational Water Core. 
er - ee = ply Gy  k 
yne-Hispano Ai A, 
. F. & General Filter’ aah, 
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MARTINSVILLE, VA. 


ms ne WILSON 
“*"Stneor. 
Water Works IMchbure, 


(COMPLETED IN 1948 





RICHARD L. MAURY 
Public Works Director 


Martinsville, Va. 
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Were glad you asked that question 


and they are readily treated at sewage treatment plants. 


ERE’S THE QUESTION most often asked by sanita- 
H tion officials when first introduced to the General 
Electric Disposall*: 

“Will this method of shredding food waste and flushing 
it into the sewer put too heavy adoad on the sewer system 
and sewage treatment plant?” 

Our answer to that important question has always 
been “No!” And it will be “No!” for many years to come. 

When food wastes are ground, they are reduced to a 
far more uniform character than sewage solids them- 
selves. Consequently, they flow even more readily 
through public sewer systems, they cause no stoppages, 
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By applying the percentage lines shown above to your 
own city, you can see that in ten years the greatest num- 
ber of Disposalls that might conceivably be installed 
would increase sewage flow gallonage less than 14 of 1%. 

The B.O.D. would be increased about 2.0% and sus- 
pended solids about 10%. 

It is obvious that these increases could be adequately 
handled today without expanding the capacity of many 
plants. And remember, these increases are based on the 
assumption that one tenth of the homes in your commu- 
nity will have Disposalls within ten years. It takes many 





years for an appliance as revolutionary as the Disposall 
to gain widespread usage. It will be ten years before 
even one home out of every ten has a Disposall. 

The extra loading on the treatment plant caused by 
the Disposall method of garbage elimination will be but 
a “drop in the bucket!” for some years to come. 

Of course, we can only answer for the General Electric 
Disposall, the product of years of careful development. 
And, because the Disposall is the pioneer in the field of 
scientific garbage elimination—and has proved itself in 
the laboratory and in countless homes—we can offer 
you our own strict list of specifications in the develop- 
ment of a dependable food-waste shredder. 

We trust that these specifications—shown below— 
will be of value to you in judging all such appliances and 
in protecting the health, safety and economy of your 


community! 


GENERAL ELECTRIC’S SPECIFICATIONS 
FOR ITS FOOD-WASTE SHREDDER— 
THE DISPOSALL 


1. The Disposall has a flow interlock that permits oper- 
ation with cold water only. 

This requirement is necessary because experience has 
shown that only with cold water will greases become 
congealed within the cylinder. With congealed grease 
broken up into small particles, mixed with food waste 
and carried off through the drain, there can be little 
tendency for greases to adhere to the walls of the pipe. 
2. The discharge from the Disposall remains in a fluid 
state. The correct relationship between the amount of food 
waste and tap water is maintained by controlled shredding. 

This equalization of water and food waste is essential 

to permit the ready flow of effluent through traps, drain, 
or soil lines in a manner to prevent clogging. 
3. The Disposall shreds food waste to a uniform size, to 
meet the following requirements: 100% shall pass a ¥2-inch 
screen. At least 90% shall pass a ‘4-inch screen. Not more 
than 5% shall pass a #40 sieve. 

(Screens should be the United States standard, and 
weight should be taken on a dry basis.) 

In other words, the particles of shredded food waste 
are of the correct size, to permit effective sewage clarifi- 
cation and sludge digestion at the treatment plant. 


& 


31A 


4. The food-waste shredder is self-scouring, with no fouling 
surfaces. 

This feature prevents objectionable odors; keeps the 
unit clean as a whistle. 

5. The food-waste shredder provides maximum protection 
against electrical or mechanical hazards. 

As a safety measure, the shredding compartment is 
inaccessible during operation. 

6. The food-waste shredder is designed for connection to 
the plumbing, in accordance with the local plumbing code, 
and is free from any cross-connection. 

This regulation eliminates any makeshift, homemade 
hook-ups, and permits the proper operation from sink 
to sewage-treatment plant. 

For further information about the Disposall method, 
simply write to Department WW-508, General Electric 
Company, Bridgeport 2, Connecticut. 


The General Electric Disposall is easily installed in al- 
most any sink. Here it is shown installed in our electric | 
sink. Food waste is scraped into drain opening, and safety 
cover is placed in position. The cold-water tap is then 
turned on, starting the Disposall operation. Food waste 
is shredded and flushed away automatically. 


P.S. Thousands of Disposalls are operating success- 
fully on private septic tank systems. 


Disposall 


*General Electric's registered trade-mark for its food-waste disposal appliance 


CONVERTS FOOD WASTE TO SEWAGE— ELIMINATES “GARBAGE” 
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| 6 | Purchase Price of Clamp 


What Price 
Permanence 


- 


= athe. 


in Bell-Joint Repairs ? 


SO VERY SMALL is the cost of a Dresser Style 60 Clamp, compared to the 


DRESSER 
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total cost of a repair, that it makes permanence an out- 
standing bargain. 

That’s why so many cities make it standard practice to 
clamp bell-and-spigot joints whenever they are un- 
covered for any reason. Once installed, the Dresser Style 
60 Clamp absorbs the vibration or movement that caused 
the leak. Eliminates the risk of losing your investment of 
time and labor due to failure of patchwork repair 
methods. 

Whenever leaks occur in a bell-and-spigot line, when- 
ever a joint is uncovered, whenever street paving is 
planned, whenever lines are subject to movement or 
vibration—“fix it once .. . fix it for good” with Dresser 
Style 60 Clamps. 

Dresser Style 60's come in sizes from 3” to 60”, and are 
fully adjustable for tight fit on all classes of pipe. Write 
today for literature and prices. 


BELL-JOINT CLAMPS 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pa. 
(One of the Dresser Industries) + In Texas: 1121 Rothwell St., 
Houston + In Canada: 629 Adelaide St.,W., Toronto, Ont. + Sales 
Offices: New York, Philadelphia, Chicago, Houston, San Francisco. 








EBG* Liquid Chlorine 
NIALK* Caustic Potash 
NIALK Carbonate of Potash 
NIALK Paradichlorobenzene 
NIALK Caustic Soda 

NIALK TRICHLORethylene 


NIAGATHAL* 
Tetrachloro Phthalic Anhydride) 


*Trade-mark 
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“tet 'er roll” 


Whether they “roll” in tank cars, 
or any other type of container, Niagara chemicals 


are unsurpassed for quality. 


SY NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, New York 
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This demonstrates a drastic 

reduction, not only in peak use 

but also in average consumption. 
| And these savings were genuine since || 
| they continued, as the chart shows. | 
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METERING ALONE IS NOT ENOUGH... 


“Wt must not be token for granted,” writes a prominent Water Works General Superintendent 
and Chief Engineer, “thot with the installation of meters all troubles come to an end. Meters 
must be properly maintained .. . Many a water company has become coreless in meter main- 
tenonce, ond as meter efficiency decreased, has looked to increased rates . . . A properly 
maintained meter department is the most important part of ony water system.” Trident Meters, 
simple, and rugged with 100% interchangeobility of ports, are easy and economical to 
maintain, at “new meter occuracy™ throvah years of constant service 


NEPTUNE METER COMPANY ¢ 50 West 50th Street * NEW YORK 20, N.Y. 
Branch Offices in Chicege, Sen Francisco, Les Angeles, Pertiend, Ore., 
Denver, Detles, Kenses City, Lovisville, Atlente, Besten. 

NEPTUNE METERS, LTD., Leng Branch, Ont., Conede 
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SEWAGE TREATMENT PLANT 


EQUIPMENT 


Sedimentation Tanks 


EDIMENTATION tanks have 
been designed in both rectangu- 
lar and circular shape. Propo- 

nents of each design have their 
arguments and it is not the purpose 
of this article to comment on the 
merits of either. 


RECTANGULAR TANKS 


Equipment of this type is in a 
highly competitive field. For fair 
competition and in order to obtain 
the best equipment available with 
reasonable assurance of satisfactory 
operation and long life, it is desirable 
to specify the equipment in consid- 


Columbus, Ohio—Jefiry Hunting Tooth Type 
Sprocket 


(Sprocket is split, of alloy cast iron with 
chain saver rim) 


The Third Article of a Series 


by 


FRANK L. FLOOD 
PARTNER 
METCALF & EDDY 





S 








The Author 


erable detail. Manufacturers of this 
type of equipment include Chain 
Belt Co., Jeffrey Manufacturing Co., 





Link Belt Co., and Walker Process 
Equipment Co. 


Chain and Flight Construction 


Mechanisms include chains, flights, 
sprockets, shafts, and drive unit. The 
chains should be rugged and durable 
Specifications commonly require that 
the chains be for the pintle type and 
made of processed malleable iron 
such as “Supermal,” “Promal” or 
“Z-metal” with an ultimate tensile 
strength of not less than 70,000 psi. 
(pounds per square inch). The re- 
quired working strength of the chain 
can be readily determined by con- 
sultation with the manufacturers and 


Columbus, Ohio—Flight Equipped with Full Depth Attachments 
(Note insert type wearing shoes) 
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Detroit, Mich.—One of 56 Collectors in Primary Sedimentation Tanks 


Should be included in the specifica- 
tion so that all will quote on the 
Same basis. Chains have been sup- 
plied with copper-bearing riveted 
Steel pins. There is evidence that 
these pins wear and produce exces- 
sive elongation resulting in wear on 
the sprockets. Recently some of the 
manufacturers have recommended 
that the pins be of hardened steel. 

Attachments for the chains to the 
flights at one time were commonly 
designed for bolting to part depth of 
the flight. There has accumulated 
some evidence of the flights splitting, 


under this condition, longitudinally 
beyond the attachments. Some manu 
facturers recommend a full depth 
flight attachment in order to 
strengthen the flights against this 
splitting. Because of the competitive 
situation, it is necessary to specify 
the full depth attachment if it is de- 
sired. 

Flights are commonly specified to 
be of redwood. For the smaller 
tanks, sizes of 154 by 55¢ in. dressed, 
are suitable. For some of the larger 
tanks sizes of 254 by 75 in. dressed, 
appear advisable. The flights ride on 


o @ 
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rails embedded in the bottom of the 
tank for the collection of sludge and 
upon angles supported from the sides 
of the tank for the return flight. 
Wearing shoes are provided on the 
flights. Johnson‘ reported that re 
placement of these wearing shoes 
caused excessive labor and expense 
and recommended removable wear 

ing shoes as illustrated in Fig. 1 of 
his paper. We have adopted this as 
standard construction and our speci 
fications require that “The flights 
shall be provided with chilled cast 
iron wearing shoes inserted into 
malleable-iron holders bolted to the 
flights at points of contact with rails 
in the tank bottom and with support 
ing angles.” The castings must be 
of such workmanship that the re 
movable will not shake 

during ordinary operation of 
flights. 


ke pose 


the 


shoe 


At the Minneapolis-St. Paul sew- 
age treatment plant as reported to 
the writer by Kerwin L. Mick, Chief 
Engineer and Superintendent of the 
plant, the best answer to the shoe 
wear problem, under the conditions 
at that plant, is the application by 
welding of two “Stellite” strips about 
¥% in. wide and about 2 to 2% in 
apart on each shoe. He reports that 
the wear on the bottom rails set in 
the concrete is not excessive and 
when it does occur, the situation is 
easily remedied by spot welding flat 
steel strips on top of the original 
rail. Some of such work was re- 
quired in 1947 after seven 

operation with the “Stellite” 


years of 
strips 
Material improvements have been 

made in the sprockets. The “hunting 


Minneapolis-St. Paul—Chain Belt Rex Sludge Collectors and Automatic Skimmers 
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tooth” or 
are 


“extended life” sprockets 
claimed to reduce wear on 
sprockets by about 50 per cent. Sev 
ol the 

ed that it 
prockets of alloy cast iron with a 
nickel content of 1.00 to 1.25 per cent 
and a chromium content of 0.45 to 
0.65 pet The sprockets should 
thet 


manufacturers have 


is desirable 


to specity 


cent 


he chilled to give n a hardened 


tooth suUTIAaACce 


mace 
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and-thight 
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all 


agyrevgate 
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equipment is as follows 


hr 
the 
the 
vears for drive 
for drive 

idlers, take-up 
13 to 24 for main 
10 to 26 years for flights, and 
3 to 19 years for flight shoes 

Mick of Minneapolis-St. Paul San 
Dist., reports to the writer that all 
of the original main sludge collector 
chains in the Minneapolis-St. Paul 
treatment plant 


continuously 24 
replaced in 2 tanks aft er day, the indicated life of 
on parts, reported by 
is 10 to 21 

to 26 


equipment 
Drive cl 


ears oO 


aims 
t operation 
I ~ Various 


, : as 
replaced in / tanks 
sprockets 
1 take 


operators, 
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sprockets 


chains 


Drive 2 replaces 


dler anc up sprockets replaced, chaims vears 
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Bristol, Conn.—Skimming Pipes for Scum Removal 


Toledo, Ohio—Link-Belt 


Straight Line Collectors 


tion tanks placed in operation in 1938 
still in use. On two of the tanks, 
would 


are 
the 
through the barrel but it is planned 
to turn this chain 
happens 


chain soon be worn 
over before that 
The wear will then 
on the other side of the barrel and it 
is expected that the life of the chain 
will be prolonged 
thereby 

Experience has disclosed that the 
life of the equipment may be pro- 
longed and the cost of renewals and 
repairs reduced by operating the 
equipment in primary settling tanks 
for a few hours each day during 
sludge withdrawal operations. In 
small plants, chains and shoes which 
may require replacement at the end 
of 10 years for equipment operating 
24 hours per day should last from 15 
to 20 years if operated 1 to 3 hr. per 
day. For the largest plants more 
frequent replacement may 
quired 

Chain-and-flight construction 
particularly adapted to covered sedi- 
mentation tanks as at Detroit, Bos- 
ton Nut Island, Toronto Ashbridges’ 
Say, Los Angeles Hyperion primary 
settling tanks, among the larger 
plants ; and Greenwich, Connecticut ; 
fonawanda, New York; Greenfield, 
Massachusetts; and Warren, Rhode 
Island, among the smaller plants. 
This type of construction is also ad- 
vantageous for rectangular tanks in 
which it is desirable to remove the 
sludge rapidly and continuously so 
as to avoid deterioration in its 
quality. 


come 


several years 


be re 


18 


Overload Release 


The most common method of pro- 
viding against damage to the equip- 
ment because of overload is by shear 
pins. However, if a shear pin breaks 
because of overload the temptation is 
strong to put in a stronger pin and 
attempt to get the equipment mov- 
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Automatic Grease Skimmer in Packing Plant 


ing rather than to unwater the tank 
and find out the cause of the over 
load. Major damage to equipment 
has been caused by the substitution 
or use of improper shear pins. 

Several adjustable overload release 
“levices have been developed to me 
chanically disengage the collector 
from the motor when overloads are 
encountered 

rhe Chicago Sanitary District is 
well satisfied with the operation of 
individual motorized reducers on 
sludge collectors. The basis of this 
design has also been described by 
Johnson.’ All parts except the flights 
are designed to withstand the torque 
of the motor. Consideration must be 
given to the motor size and to select- 
ing characteristics such that the 
maximum torque is not materially 
greater than the running torque. Par- 
ticular attention should be given to 
possible deflection of shafts and con- 
sequent effect on bearing mountings 
Self-aligning bearings are helpful to 
prevent difficulties of the latter type 


WATER LEVEL 
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It appears advisable to specify that 
bolts shall be not less than ™% in. 
diameter and structural steel shapes 
shall have a f not 


thickness of less 
than % in. 


Sludge Hoppers 

Multiple hoppers for collection of 
sluge at the ends of rectangular tanks 
have caused operating headaches as 
the sludge tends to collect and hang 
up on the sides and in the corners. 
In time, this sludge becomes gas 
lifted and belches to the surface. The 
operator afflicted with this type of 
tank must spend considerable time 
pushing the sludge down to the bot- 
tom of the hoppers where it can be 
picked up by the pump suction. Even 
in relatively narrow tanks it appears 
advisable to provide cross collectors 
so that insofar as is practical, sludge 
is brought to the drawoff piping me- 
chanically. In small tanks where 
longitudinal chain and flights have 
heen used to collect the sludge at the 
ends of the tanks, it has in some in- 


ORIVE UNIT 


stances proven practical to install 
cross collectors of the spiral con 
veyor type. 


Scum Removal 

Various types of mechanisms have 
been devised for withdrawal of scum 
from rectangular tanks equipped 
with chains and flights for sludge 
and scum collection. The rotated 
slotted pipe provides a simple means 
for manual control of scum with 
drawal. (See accompanying cut for 
Bristol, Conn.) Where such manual 
control is too laborious it is possible 
to use mechanical means. One of the 
simplest mechanical skimmers con 
sists of a rotating spiral squeegee 
which carries skimmings up a laun- 
der and discharges them into a scum 
trough, whence they are transmitted 
by water carriage to the disposal fa- 
cilities. This type has been provided 
for the Los Angeles Hyperion pri- 
mary settling tanks. 

At the Boston Nut Island plant 
provision is made for conveying the 
scum while still floating on the sew- 
age to one scum storage sump for 
each of two large rectangular tanks. 
The equipment is of the chain-and- 
flight type. 


Crane-and-Bridge Type 
Construction 

Prior to 1939, the policy of the 
Dorr Co. was to recommend circular 
clarifiers wherever possible. As com- 
petition developed for their equip- 
ment in the circular tank field and 
as rectangular tanks with common 
walls were often preferred by some 
engineers under certain circum- 
stances, the Dorr Co. developed and 
advocated the Monorake for sewage 
sludge removal from rectangular 
sedimentation tanks. This equipment 
was originally developed by them 
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Cleveland. Ohio—Design of Dorr Center Drive Sifeed Circular Clarifiers 
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the need to 
chanical ot 
sedimentation tanks following 


treatment 


primarily to meet 


removal sludge 
culators” in water plants 
The Monorake type of 
moval equipment is reported to 

available for rectangular sedimenta 
tion tanks up to 60 ft. wide and an 
reasonable length This type of 
equipment includes a balanced rak 
ing mechanism supported and opet 
spanning the 
traveling on 


sludge 


ated from a 
width of the 
longitudinal 


carriage 
tank and 
Che 


rhe rakes are 
j 


rails carriage 1s 
operated by cables 
set as to collect the 
more hoppers at the influent end of 
the tanks. The first large installa 
tion of this type was at the Coney 
Island plant in New York about 
eight vears ago. The principal dif 
ficulty encountered 
failure of the reversing switch to 
It is understood that the 
manufacturer has improved the de 
sign in this respect. The 
life of the cables at this plant is said 
to be about five years. Other items 
of equipment requiring occasional 
replacement are cable sheaves, flight 
shoes, carriage wheels, and bearings 


sludge in one or 


has been with 


operate 


average 


One of the main advantages of this 
type of mechanism is that the amount 
of equipment immersed in the sew- 
age is reduced to a minimum and all 
equipment can be raised above the 
level for 
rhus it 
unwater the tank for such work 


The Hardinge Co., Inc., makes 
sludge removal equipment for rec 


and re 


to 


sewage renewals 


pairs is not necessary 


tangular tanks consisting of a bridge 
crane which spans the width of the 
tank and supports the sludge scraper 
and skimmer. The sludge is collected 
in one or more hoppers at the in 
fluent end of the tank or ir 
equipped with a cross screw sludge 
conveyor, 


a trough 


AGE TREATMENT PLANT EQUIPMENT 


Topeka. Kas.—Chain Belt Tow-Bro Sludge Removers 


CIRCULAR TANKS 

The Dorr Co. has been the out- 
standing manufacturer of sludge re- 
moval mechanisms for circular sedi- 
mentation tanks. Also in this field 
are Hardinge Co., Yeomans Brothers 
Co., Infilco, Inc., and Chain Belt Co 

In the Dorr Type S clarifier, feed 
is introduced through a centrally lo- 
cated, inverted siphon with the inlet 
surrounded by a submerged diffuser. 
From the center inlet, the 
flows radially to a peripheral weir. 
\ motor-driven revolving rake 
sweeps the settled solids to a central 
discharge hopper in the tank bottom 
Representative installations include 
the primary settling tank at the Dis 
trict of Columbia and the final set 
tling tanks at the Cleveland Easterly 
plant. L. M. Johnson’ has described 
the advantages gained by the use of 
stalling torque motors to drive equip 
ment of this type at the plants in the 
Chicago Sanitary District. The clari 
fiers in the 126-ft. diameter final 
settling tanks at the Chicago South 


sewage 


west plant are driven by '%4-hp 
motors through 69,500 to 1 combina- 
tion helical and spur-gear speed re 
ducers. The motor constitutes the 
only protective device throughout 
the entire gear train. 

Tanks of this type afford only a 
small hopper for sludge accumula 
tion. For the Dorr clarifier at the 
Terminal Island plant in Los An 
geles, the operators report that it is 
desirable to provide automatic pro- 
grammed intermittent operation of 
the raw sludge pumps in order to 
withdraw reasonably well concen- 
trated sludge 

In very large circular final settling 
tanks, wind curents and high rates of 
weir discharge for a single peripheral 
weir have been reported to induce 
the discharge of unduly large quan- 
tities of suspended solids with the 
tank effluent. The unit weir discharge 
rates may be substantially reduced 
by the provision of supplementary 
weir capacity m connection with an 
effluent trough built within the tank 


Link Belt “Circuline” Clarifier and Skimming Mechanism 
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and supported from the outside wall 

Chere is evidence to show that, on 
the average, the cost of maintenance, 
renewals, and repairs on sludge re 
moval equipment in circular tanks is 
relatively low. 

Che sludge withdrawal pipelines 
from circular tanks are of necessity 
longer than for rectangular tanks 
lhere is very little evidence to show 
that this has caused unusual operat- 


GAIL P. HATHAWAY NOMINEE FOR ASCE 


Gail A. Hathaway, Special Assist- 
ant to the Chief of Engineers, De 
partment of the Army, Washington, 
D. C., has been officially nominated 
as the next President of the Amer 
ican Society of Civil Engineers for 
the year 1951. Such nomination is 
tantamount to election, which follows 
by letter ballot 


Internationally known in the field 
of water resource development, Mr 
Hathaway has filled many important 
war and postwar assignments for the 
government. From November 1944 to 
March 1945, he acted as Special Ad 
viser to the Chief Engineer, European 

} Theater of Operations, in connection 
with the organization and operation 
of the Rhine River Flood Prediction 
Service, which furnished important 
lata to the Allied Armies prior to 
their crossing of the river. For his 
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ing difficulties except at the Buffalo 
plant. Here the sludge withdrawal 
lines became plugged with grit and 
heavy sludge to a serious extent as 
reported by John W. Johnson.’ 
Various devices have been devel- 
oped for collection of scum on the 
surface of circular primary sedimen- 
tation tanks. The collection is some 
times effected by wind currents. Sev 
eral instances been 


have observed 


work on this mission Mr. Hathaway 
received a Presidential Citation and 
the Bronze Star Medal. In 1946 he 
was engineering consultant to Pres 
ident Truman’s Cabinet Committee on 
Palestine during meetings held in 
London. On that mission, he investi- 
gated and reported on potential water 
resource development in Palestine 
and adjoining countries of the Middle 
East. He has also been a member of 
the Inter-Departmental Committee of 
the United Nations Scientific Confer- 
ence on Natural Resources, and he is 
the present chairman of the United 
States Committee of the International 
Commission on Large Dams World 
Power Conference. 
\ graduate of Oregon State Col 
g World War I, 
Mr. Hathaway began his career with 
the Corps of Engineers in 1928. His 


lege and veteran of 


where the operators have improved 


upon the standard form of scum col 
lector supplied by the manufacturer 
but the improvements have not been 
described in the technical literature 
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PRESIDENCY 


assignments have included 
draulic design of Fort Peck 
Montana, largest hydraulic 
dam in the world 
sultant on hydraulic design 
for other large Corps of Engineers 


the hy 
Dam in 
earth-fill 
He was also con 
studies 


dams. 

Mr. Hathaway was made Special 
Assistant to the Chief of Engineers 
in 1945. In this capacity he serves as 
technical adviser to the Chief of En- 
gineers on policy and engineering mat 
ters related to the civil works and 
military programs of the Corps of 
Engineers. 

Mr. Hathaway has contributed to 
the advancement of the engineering 
profession through work in numerous 
professional and scientific organiza 
tions, in addition to the American So 
ciety of Civil Engineers, which he has 
served Director and Vice-Presi 
dent. 


as 


19TH ARKANSAS WATER AND SEWAGE CONFERENCE 


According to Harrison P. Hale, 
Secretary, the 19th Annual Arkansas 
Water and Sewage Conference had a 
record attendance of 191 when held in 
the Municipal Auditorium at Little 
Rock, Ark 

During the past year there has been 
a striking development of the seven 


district conferences which meet 
monthly. These have given much im 
petus to the Voluntary Licensing Plan 
and more than 40 persons took the ex 
aminations this year 

The conference covered such topics 
of supply, purification, 
pumping, distribution, metering, and 


as source 
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the treatment of sewers and se wage 

Officers elected for the ensuing year 
include : Chairman, Elmo A. Lambert, 
Clarendon; Vice Chairman, Cecil A 
Brown, Pine Bluff; Secretary, Dr 
Harrison E. Hale, Fayetteville; and 
Program Chairman, Jack H. Wilson, 
Little Rock 








INVENTION AN EVOLUTIONARY 


PROCESS 


In Which Prior Art and Early Invention is Considered the “Basic Knowledge” 


QUESTION which is fre- 

quently asked by those whe 

are unfamiliar with the grant- 
ing of patents and patent law is: 
“How can a patent be obtained for 
a particular device or process, when 
similar devices or processes have 
been known and for many 
vears?” Certainly this is a question 
which has at times also confounded 
those intimately associated with pat 
ent law. It is believed that the ques 
tion is asked when it is not under 
stood that the later development is 
not an attempt to appropriate the 
earlier devices but is an addition to 
the fund of knowledge represented 
by the earlier device. There is always 
a certain predisposition to regard 
the future with concern, and reflect 
on the glories of an earlier period 
\ feeling that the millenium is past. 
This quite typical reaction when 


used 


projected into the field of invention 


and patent law gives rise to the atti- 
tude that all basic or important in 
ventions have been made and that 
contemporary developments are tri- 
fling and a mere carping of the past. 
This attitude of the static nature of 
development is not new, for in the 
19th century no less than a Commis- 
sioner of Patents is reputed to have 
stated in his annual report that the 
time was near when inventive de- 
velopment must end. When viewed 
in the light of the great inventive 
developments which have followed 
in ever increasing numbers since the 
gloomy prediction of the commis- 
sioner, we are brought to the realiza- 
tion that a similar attitude with 
regard to further advance in the 
present day may be equally falla- 
cious. However, it is the same pre- 
disposition to regard inventive de- 
velopment as static which prompts 
the question set out above. 

The fact is that tremendous tech- 
nical advance has been made within 
the last century and the indications 
are that the tempo of development is 
ever increasing. Furthermore, it has 
frequently been seen that each new 
advance rather than indicating that 
a plateau of development has been 
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This article has been written by 
folger on invitation 

1950 issue we pub- 
lished an article on “The Sludge 
Blanket Clarifier-—A Chronological 
Look at Its 80 Year History” which 
has been roundly criticized by patent 
attorneys and likewise by manufac 
turers of the up-flow type of clari- 
hers 


Insofar 


Mr 
In our April 


been able to 
ascertain, no branded the 
author’s statements untrue but 
from patent attorneys there has come 
the criticism that the author's state- 
ments concerning the examiners in 
the Patent Office were immoderate 
and unduly critical and, thereby, 
likely to give the readers of Water & 
Sewage Works the general impres- 
sion that patents of doubtful value 
were being granted without due con- 
sideration as to prior invention and 
the known art 

So challenging were the comments 
by many on Mr. Prager’s article that 
we felt it rather imperative that we 
publish something in the nature of an 
explanation of the underlying con 
siderations in the Patent Office's ex- 
amination of patent applications and 
the granting of patents 

We, therefore, present the accom- 
panying article by Mr. Bolger, which 
we are pleased to publish in order 
that our readers may have a clearer 
understanding of the mechanism of 
patent application examinations, and 
the underlying basis on which a pat- 
ent is granted when known art and 
prior invention might appear to ne- 
gate patentability 


have 
has 


as we 
one 


as 











reached reveals, instead, new vistas 
of unconquered heights to be 
achieved. 
When is a “Basic Invention” 
Not Basic 

To answer in part the question as 
to how further patents may be ob- 
tained when prior art or similar de- 
vices have been known, it may be 
said that the earlier devices usually 
have only certain basic similarities 
with the later day devices which may 
have been granted patents. Although 
superficially there is identity actu- 
ally, it is only a “family resem- 
blance.” Certain prior inventions 
are referred to by the misleading 
term of “basic inventions,” which it 
is believed is but a reflection of the 
static habit of thinking. An invention 
may be conceived in some prior pe- 


riod which performed or achieved 
some desirable or useful result, and 
later devices appear to be merely 
repetitious of the earlier basic. How- 
ever, in fact, the later developments 
may and frequently are the means 
of bringing to complete fruition and 
greater usefulness the earlier inven- 
tion, in whole or in part, which has 
by the passage of time become re- 
garded as a “basic” invention. Who 
can truly assess the relative worth of 
the two inventions, the earlier inven- 
tion, in point of time, which yielded 
certain crude imperfect results or th 

later invention which yielded a mor 

practical and useful product or de 
vice. Those who might be tempte 

to consider the earlier invention as 
the important basic advance shoul 

be reminded that the earlier inven 
tion may have had its antecedents 
and in its day was considered merel 

an improvement on existing knowl. 
edge. 

A Case at Point 

The incandescent electric light o 
Thomas Edison, when viewed in th 
perspective of time stands as a trul 
great invention, and one upon whict 
many would bestow the title o 
“basic invention.” In any event i 
will be generally conceded that th 
invention of Edison formed a pa 
of the “basic knowledge” upon whict 
later day improvements to electri 
lamps was founded. 

However, in its day the patent’ on 
the Edison lamp was challenged on 
many sides. During the course of 
litigation with regard to the patent, 
patents on earlier similar devices 
were introduced. Evidence was ad- 
duced to show that the Edison device 
was but slightly different from prior 
devices. Nevertheless, the courts 
recognized the validity of the impor- 
tant claim 2 of the patent. Edison 
had made an improvement which, 
by a new combination of elements 
disclosed by earlier devices, yielded 
a more desirable result. Some of 
the earlier devices had worked in a 
crude imperfect fashion, Edison’s 
device yielded more useful results. 
In the same manner it may be said 
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that the modern electric lamps with 
their bright, glowing light are still 
more useful than the crude dim lamp 
which was the early Edison device, 
and the inventions which gave rise 
to the present day electric lamps are 
improvements, just as the Edison 
device was an improvement in its 
day 


Another Famous Case 

Barbed wire, a seemingly simple 
development, was in fact the result 
of the work of several men. Finally 
Glidden devised a crude form of de- 
vice somewhat similar to the barbed 
wire known today, in which a short 
piece of wire was coiled about one 
wire strand to form a barb and a sec- 
ond wire strand was intertwisted 
therewith to lock the barb in place. 

Glidden was granted a patent’ for 
his barbed wire but many contested 
the novelty of his device. However, 
after years of litigation the validity 
of the patent was affirmed by the 
United States Supreme Court in the 
fiow famous Barber Wire Patent 
Case’. During the course of litiga- 
tion evidence was adduced to show 
that prior barbed wire devices had 

ed metal spurs, and there was even 
e. prior device which suggested lock- 
ing the spurs in place by using an 
inter-twisted wire. 

The inventions of Edison and 
Glidden are but examples chosen at 
fandom, but a similar situation is 

enerally found when other great 
inventions of the past are compared 
With their prior art 


Invention an Evolutionary Process 


The devices of the past evolved by 
their inventors were based on the 
accumulated knowledge at that point 
in time, and each in their time be- 
Comes a part of a growing fund of 
knowledge, a foundation made up of 
many individual contributions, upon 
which each succeeding invention 
builds. The progress of invention, 
therefore, may be considered an 
evolutionary process in which the 
improvement of today is part of the 
base for the improvement of tomor- 
row. 

As the evolutionary process of in- 
vention continues new patents are 
granted in recognition of the con- 
tributions made to the advance of 
the general fund of knowledge. The 
United States Patent Office, as the 
official agency for granting patents, 
receives all new patent applications 
which are duly submitted, and evalu- 
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ates them in the light of prior domes- 
tic patents, and to a lesser extent an 
evaluation is also made with regard 
to prior foreign patents and domestic 
and foreign technical publications 
which are extant at the time of the 
receipt of new applications. The Pat- 
ent Office Officials who examine 
all the applications are technically 
trained specialists, who are well qual- 
ified to determine the relative merits 
of each new application in terms of 
the prior developments 

For purposes of examination of 
the new inventions of an applicant 
all prior patents are classified ac- 
cording to subject matter and suit- 
ably cross-indexed where necessary 
to assure complete classification. The 
examination of each application is 
delegated to a division of the Patent 
Office which specializes in devices, 
products or processes of the particu- 
lar field. Accordingly, decisions as 
to patentability based upon the im- 
partial examining staff are presump- 
tive evidence of the validity of the 
patents when issued by the Patent 
Office. 


The Claims of a Patent are 
What Count 


The examining officials of the Pat- 
ent Office determine whether there 
has been a patentably distinguishable 
advance and grants patents on those 
features of an invention or improve- 
ment in the field which they consider 
are claimed with proper limitations, 
for although the application may in 
the description of the device em- 
bodying the improvement include 
many features of prior devices, only 
the specific claims are the portion of 
the patent which define the area of 
exclusive grant. The description is 
merely used to place the improve- 
ment in its proper setting so that it 
may become an immediately useful 
part of the general fund of knowl- 
edge in the patent field. The patent 
which is granted is a reward for the 
contribution to the general advance 
of technical knowledge and reserves 
to the inventor the exclusive right to 
the manufacture, use of and sale for 
the 17 year life of the patent. After 
the patent has expired, the public is 
free to use, make and sell the im- 
provement. It should be noted, how- 
ever, from the day the patent issues 
the knowledge of the improvement is 
open to all so that the steady advance 
of knowledge. is not hindered by the 
exclusive nature of the grant. The 
Patent Office, in determining whether 
the application includes a patentably 
distinguishable improvement, makes 
a comparison of the improvement 
described and claimed in the new ap- 
plication with the disclosures of 
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earlier patents. If there is truly an 
improvement, such that yields a more 
desirable result of simpler construc- 
tion or which in some way presents 
a new and useful development, even 
though the change in the prior art 
to bring about the improvement 
seems relatively small, a patent will 
be granted on that limited area of 
improvement, or on a combination of 
prior improvements yielding a novel 
further improvement. 


Validity is Determined 
Only in the Courts 

In its evaluation of a patent appli- 
cation, the examining officials of the 
Patent Office consider whether the 
matter submitted is new and useful, 
not merely the equivalent of an 
earlier device. Based on their find- 
ings, they make the determination as 
to whether sufficient invention is 
present to warrant the granting of a 
patent. After a patent is issued and, 
when, at a later time, it becomes in- 
volved in litigation before the Fed- 
eral courts, the questions of novelty, 
utility, and invention are reexamined 
on the basis of evidence of prior 
publications, patents and prior actual 
installations, some of which may not 
have been available to the Patent 
Office. As a result of the review, by 
the courts, on some occasions the 
judgment of the Patent Office with 
regard to patentable novelty may be 
found erroneous because of the addi- 
tional information which has become 
available to the court. In such in- 
stances the issued patent is invali- 
dated. Often, however, the patents 
are invalidated not because there was 
an earlier device, which was an an- 
ticipation, but because the courts in 
applying a more severe test of inven- 
tion determine that the advance or 
improvement claimed by the patent 
did not require invention to produce 
and was, therefore, not a sufficiently 
important contribution to warrant 
the issuance of a patent. 

The method by which the courts 
determine whether invention exists 
or does not exist is veiled and con- 
founded by numerous pronounce- 
ments. It is sufficient to note, how- 
ever, that in the evolutionary process 
of development or invention, by 
which a constantly increasing fund 
of knowledge is created, each im- 
provement is a new increment to that 
fund and later in point of time be- 
comes the basis for further improve- 
ments. It is a vital rather than static 
process, which the Patent Office im- 
plements and encourages by granting 
successive patents for those improve- 
ments which are patentably distin- 
guishable from earlier improvements 
which have by the passage of time 
become the “basic knowledge.” 
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GRAPHICAL APPROACH TO STATISTICS 


Part II Normal Probability Paper 


HIS second article will deal with 

the construction and use of not 

mal probability paper. The bell- 
shaped probability curve developed in 
the previous article can be reduced to 
a straight line in the form of proba 
bility paper which facilitates the 
graphical solutions of many statistical 
problems 

he first step in the construction of 
normal probability paper is the trans 
formation of the bell-shaped distribu 
tion curve to the probability summa 
tion or the ogee curve. The bell- 
shaped curve and its integration 
graph, Fig. 3, (see the preceding arti- 
cle in the May issue of Water Sewage 
Works) give the areas of the central 
portion about the mean working out 
ward toward the tail of the curve. The 
The probability summation or ogee 
curve starts in the extreme left tail at 
minus infinity and sums the area by 
successive intervals toward the right 
[hese two forms are shown in Fig 
4 (A), the bell-shaped distribution 
curve, and (B) the summation or 
ogee curve, both referred to an X’- 
axis scale in deviations from the mean 
expressed in terms of standard devia- 
tion 

The ogee curve can be constructed 
readily from the increments of area 
obtained from the integration graph, 
Fig. 3. The percentage of the area 
up to any deviation below the mean is 
simply obtained by subtracting from 
50 per cent, the area obtained from 
the integration graph for that devia- 
tion; and for deviations above the 
mean, by adding 50 per cent to the 
areas of the integration graph, Fig. 
3. For example, the summation of 
area up to a deviation of —le below 
the mean is (50 — 34.13) or 15.87 
per cent, while the summation of area 
up to +le above the mean is (50 + 
34.13) or 84.13 per cent. 

These two points are located on 
Fig. 4 (B) at (a) and (b) and sim- 
ilarly any number of other trans- 
formation can be made forming a 
complete smooth ogee curve. 

The next step is to reduce the ogee 
probability summation curve to a 
straight line. This is simply done by 
projecting the points on the ogee curve 
vertically to the linear X’-axis scale 
and writing opposite each its corre- 
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sponding percentage. For example, 
point (a) is projected to (a’) and 
writing its probability summation 
15.87 per cent; (b) projected to (b’) 
and writing 84.13 per cent; etc. Fig 
ure 5 (A) is such a scale enlarged 
and Fig. 5 (B) isa scale of a size con- 
venient for transfer to an 8% x 11 in. 
sheet. These scales constitute the X- 
axis of normal probability paper. 
Since the probability summation is 
the cumulative area from left to right, 
it represents probability equal to or 


less than, This is a useful expression 
as it affords an opportunity to deter 
mine readily the probability of not 
exceeding a certain magnitude of 
measurement 

For example, arranging the series 
of data of suspended solids determina- 
tion of sewage (Table 1) in ascending 
order of magnitude automatically 
places the data in the order of their 
probability equal to or less than. Thus, 
by the simple technique of arranging 
data in order of magnitude we place 
them in the order of their position on 
the probability summation scale of 
normal probability paper. 

If the distribution is truly normal, 
these values so arranged form a per- 
fect straight line on the paper. Obvi- 
ously, it is easier to deal with a 
straight line than the complicated bell- 
shaped curve. There remains, how- 
ever, the problem of determining the 
plotting position of a number of meas- 
urements on the probability summa- 
tion scale. 


A) THE BELL-SHAPED DISTRIBUTION CURVE 


Fo OF TOTAL AREA 
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(B) THE OGEE SUMMATION CURVE 


SUMMATION OF AREA 
FROM LEFT TO RIGHT UP 
TO ANY DEVIATION 


SUMMATION OF AREA 
Jo OF TOTAL 


15,87 (a) 


— —fF— 
36 -2¢ 
DEVIATION FROM THE MEAN IN TERMS OF STANDARD DEVIATION 


Fig. 4—The Normal Probability Curve 
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GRAPHICAL APPROACH TO STATISTICS 


(% < AREA “Ye The Plotting Position 


-4.0 7.00317 99.99683 +7 +4.0 Let us refer for a moment to the 
definition of probability given in the 
7 


first article, namely, the ratio of 
“394 


| 


99.99 


the number of occurrences divided 
by the total number of trials. Apply- 
ing this to the series of 20 determina- 
tions of suspended solids of sewage 
shown in Table 1 leads to the follow 


ing : 


b .O1 


4 


perry : . 


99 99.5 99.8999 


~34% 
bh .02 


03 “™ / 


99]865 
+307 


| T 


CASE I. The probability of a value 
equal to or less than the smallest value, 
the first, would be 1/20 or 5 per cent ; 
two values were observed equal to or 
less than 103.4 thousand pounds, 
probability 2/20 or 10 per cent; and 
finally 20 values are equal to or less 
than the largest value or 20/20 or 100 
per cent. Immediately we face the 
dilemma, if we plot the first point at 
5 per cent on the probability summa- 
tion we will not be able to plot the last 
point because it is positioned at 100 
per cent which is located at plus in- 
finity, completely beyond our scale. 
This is equivalent to saying that the 
largest value which was actually ob 
served to occur once in 20 would occur 
only once in an infinite number of 
observations. 
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ROM THE MEAN IN TERMS OF STANDARD DEVIATION 
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CASE ITI. Similarly, if we reverse 
the scale and start at the large end and 
number the values in descending order 
of magnitude and express probability 
as equal to or greater than, the largest 
value would be plotted at 1/20 or 5 
per cent, but now we would be un- 
able to plot the smallest value as its 
probability would be 20/20 or 100 per 
cent which would be located at minus 
infinity, completely off the scale. 
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NORMAL PROBABILITY GRID 
PROBABILITY SUMMATION REDUCED TO STRAIGHT LINE FORM 


CASE III. Hazen’ suggested what 
appeared to be a solution; plot the 
first value at the midpoint of equal 
increments on the scale of 100 per 
cent. For example, the increment for 
the 20 points would be 100/20 or 5 
per cent. The first point being plotted 
at % of 5 or 2.5 per cent ; the second 
point at 2.5 + 5 per cent or 7.5 per 
cent; etc., successively to the 20th 
point at 97.5 per cent. This permits 
plotting all of the values on the scale, 
and at first thought appears to solve 
the problem; but this does violence 
to the probability of the extreme 
values, the first and last points. Plac- 
ing the smallest value of 20 values in 
a position on the probability scale at 
2.5 per cent is ascribing to it a proba- 
bility as though it were the smallest 
value of a series of 40 measurements, 
100/2.5. In like manner, placing the 
largest value of 20 at 97.5 per cent 
is to ascribe to it a position as though 
it were the largest value of a series 
- 0.0 of 40 measurements. Obviously, such 
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Fig. 5—Normal Probability Grid (see text) Sons. 1930. 
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(XC) DEVIATION IN TERMS OF STANDARD DEVIATION 


of the 
end points cannot be accepted 
CASE I\ 


position 


positions probability ot the 
rheoretically, the plot 
for the mean of any 
number of values 
2 of the 
2 below. If the 
part of the 
series the number of plotting positions 
becomes n + 1. On this basis the 
plotting positions of — the 

are obtained from the 


ting 
series regardless of 
is at 50 per cent and 
should be above and 


values 


mean is considered as 


observed 
values relation 
m 

in which m is the serial num 
n+] 
of the 


ber measurements arranged in 


ascending order of magnitude and n 
is the total of measured 
values to be plotted Thus, the plotting 
position for the first value of a series 
ot 4.77 
per per 
cent, 21 


number 


20 values would be 1/21 
the 2nd, 2/21 or 
etc.; and the 20th value, 
or 95.23 per cent 


or 
cent ; 9.5 


3 
20 
Under these conditions it will be 
noted that the first and last values in 
the series of 20 will be ploted in posi- 
tions as though they the smallest 
and largest values in a series of 21 
values (100/4.77), with 10 values 
above 50 per cent and 10 values be 
low 50 per cent. These plotting posi 
tions are more consistent with theory 
and with the facts as observed, and 
Case IV is therefore recommended 


Plotting on Normal Probability 
Paper 


In summary, the procedure for 
plotting observed or experimental data 


are 


ee es 
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Fig. 6—Suspended Solids—Raw Sewage 
{fter Buffalo Sewer Authority) 
on normal probability paper is as 
follows 

1. Arrange the data in order of as 
cending magnitude 

2. Assign a serial number “m” to 
each of the n values 1, 2, 3 n 

3. Compute the plotting position of 
each serial value, giving the proba- 
bility equal to or less than for each 

m 
value by the expression 
n-+ l 
pressing the ratio as a percentage. 

4. The scale by which the observed 
or experimental data were measured 
is then laid off on the Y-axis and the 
plotting positions are the probability 
scale on the X-axis. The points are 
plotted, using these (X, Y) coordi 
nates 





The proper evaluation of data in 
sewage works operation and stream 
pollution studies cannot be accom- 
plished by simple mathematical aver- 
ages of a series of analytical results. 
“Stntistical evaluation offers the only 
means of condensing raw data to con 
cise form, permitting significant in- 
terpretation,” according to the author. 
This series of articles on the “Graph- 
ical Approach to Statistics,” has been 
prepared especially for Water & 
Sewage Works to show how the usual 
forbidding methods of statistics can 
be used by means of graphic solu- 
tions. These articles may well revolu 
tionize future work in this field with 
particular reference to water and 
sewage analysis for chemical and bac- 
teriological constituents—The Edi- 
tors. 











90 
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Interpretation: 


1. If a straight line develops in th 
plotting, it indicates that the data havé 
a normal distribution; that is, in ac 
cordance with the theory of probabil¥ 
ity we expect results distributed if 
this manner. 

2. If a straight line does not d@ 
velop in the plotting, we suspect thaf 
something is changed in the condition 
affecting the observed measuremen 
beyond what is normally expectec 
lhis might mean carelessness in meas 
urements or it may mean that we ha 
not measured the same characteristic 
under the same conditions or that w 
had been measuring at the same tim 
two or more distinctly different thing: 
Chese very useful interpretations ar 
visually and immediately apparent 
the graphical presentation on prob 
ability paper. 


Graphical Determination of the 
Mean and the Standard Deviation 


Following the above procedure, the 
20 determinations of suspended solids 
of sewage shown in Table 1 are plot- 
ted on normal probability paper, Fig. 
6. Inasmuch as the distribution forms 
a straight line (is normal), it is readily 
possible to determine graphically” 
the mean of the series and™ the stand- 
ard deviation from the mean, measur- 
ing the degree of variation among the 
data. 

The mean is at once determined 
where the straight line of the distribu- 
tion intersects the vertical line extend- 
ing from 50 percent on the X-axis at 
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The magnitude of the mean is 
read directly on the Y-axis as 143 
thousand pounds per day 

Che standard deviation is the slope 
(4y,/4x’) of the distribution line on 
probability paper. If there were no 
variation in the individual measure 
ments, all values would be exactly 
alike and would plot exactly as a 
horizontal straight line. The angle 
the horizontal position, there 
fore, is a measure of the degree of 
variability of the data; the steeper 
the slope the greater the variability 

Since the probability summation 
scale was constructed linearly in terms 
of standard deviation from the mean, 
the slope of the distribution line meas 
ured on the standard deviation scale 
at once provides the standard devia 
tion. Extending vertically from + le, 
One standard deviation from the mean, 
4y, can be read directly from the 
graph on the Y scale as 30 thousand 
pounds per day. (The slope (¢) can 
be determined from any correspond- 
ifg 4y/4x’ along the line.) 


trom 
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lable 1 


SUSPENDED Soup IN 


(Data courtesy Geo. Fynn and Geo. E. 


Suspended Solids 
! ' 


/Day Rank 
Serial No. 
(m) 


arranged in order 
of magnitude 


(1) (2) 


42 


In addition to visually summarizing 
our data, graphically supplying the 
mean and the standard deviation from 
the mean, plotting on normal probabil- 
ity paper affords an opportunity to 
extend our series beyond the number 
of observations and determine the ex- 


“16 


DAILY 


30 40 50 60 70 80 
F EQUAL TO OR LESS THAN 
-6 ae 


Raw Sewace FLow 
Symons, Buffalo Sewer Authority ) 


Plotting position 
Probability—Equal to 
or less than 
(m/(n+!) in % 
(3) 

4.8 
9.5 


14.3 


pected magnitude of a value at any 
probability equal to or less than. For 
example, referring to Fig. 6, if we 
wish to know the expected magnitude 
of a value that not more than | per- 
cent of the values are equal to or 
greater than, that is 99 per cent equal 


(x0) DEVIATION IN TERMS OF STANDARD DEVIATION 
7—Variation in Hardness in Softened Water Supply Based on 500 Determinations 
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less than, we extend vertically 
QO cent the X-axis to 
distribution (b) 
the \ axl 2! tl ousand 
pounds per day 

We make 


concerning confidence and precision in 


to or 


irom per on 


intersect the Tanne il 


reading o1 


also can interpretations 
any range of deviation about the meat 
For example, we are 68 percent con 
fident of enclosing the quality within 
the range 113 to 173 thousan 
pounds per day, located directly on the 
distribution line at the points (c) and 
(d), vertical extensions from 16 and 
84+ per cent, that is 34 per cent 
either side of the mean. Similarly, we 
are 9O per cent confident of enc losing 
the quality within 
193 thousand pounds per day, located 
by (e) and (Tt), vertical 
from 5 and 95 percent on the X-axis, 
$5 percent on either side of the mean 
Thus from the plot on probability 
paper we can read directly the prob- 
ability of any range of deviation or 
the probability of not exceeding any 
magnitude of measurement 


Plotting a Large Series 
Che example of Fig. 6 deals with a 


small number of measurements, and 
no difficulty is encountered in plotting 


of 


on 


the range of 93 to 
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Fig. 8—Reproduction 
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Table 2 


HARDNESS 01} 


Group 
Hardness ppm 
(Y) 


(2) 
a 


each individual measurement. In the 
event the series of measurements com 
prises a large number of values it be 
comes confusing the plot each individ- 
ual value, and it is preferable to group 
the data. For example, suppose we 
have taken during a year 500 measure 
ments of hardness of a softened water 
supply and we wish to summarize the 
data and define the variation by plot 
ting on probability paper. The scale 
of measurement in ppm. has been di 
vided into 5 ppm. intervals and the 
hardness results have been sorted into 
each group as shown in Table 2 


SorTENED WATER SUPPLY 


Frequency 


1949 


Percent 

less than 
(m/(n +1!) as % 
(3) (4) 
2 0.4 


Summation 
of Frequency 
(m) 


4 


Summing the number of values 
found in each group gives the number 
less than the divisions of the group 
intervals, which corresponds to the 
serial number (m) as shown in Col- 
umn 3. The plotting position (Column 
4) on the X-axis of the probability 
paper is m/(n+1), expressed as per- 
cent, where n is 500, the total number 
of values. The coordinates (Y) Col 
umn 1 and (X) Column 4 are tl 
plotted on probability paper as show 
in Fig. 7. The straight line forn 
summarizing the entire 500 values in 
dicates a normal distribution, with 


s 10 20 » 40 50 60 70 80 
(2¢) PROBABILITY % EQUAL TO OR LESS 


aa t+) 1d 
(X") DEVIATION IN TERMS OF STANDARD DEVIATION 
of Distribution of a Series of B.O.D. Determinations from Number, Mean, and Standard Deviations 
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mean located at (a) of 63.6 ppm. and 
a slope or standard deviation from the 
mean of 11.4 ppm. The probability of 
any range, or of not exceeding any 
magnitude of measurement can be 
read directly from the graph. For 
example, we expect: not more than 
| percent to exceed 90 ppm. located 
at (b); 1 percent less than 37.3 ppm 
located at (c); and 50 percent within 
the range 56.0 to 71.3 ppm. about the 


mean between (d) and (e) 


Reproducing a Series of Data 


Chere are many occasions when we 
wish to reproduce graphicaliy on prob 
ability paper a series of data from 
a published summary which does not 
tabulate each individual value. For 
example, if we are given the mean, 
the number of measurements and the 
standard deviation from the mean, it 


Eliassen Receives 
Westinghouse Award 
Dr. Rolf Eliassen, Prof. of Sani- 
fary Engineering at Massachusetts 
Institute of Technology, Cambridge, 


a 


Mass., has received the George West 
Inghouse Award for 1950. This 
Award is made by the American So- 
ticty for Engineering Education for 
Histinguished contributions to the 
teaching of engineering students 

Prior to joining the staff of M.1.T. 
last year, Prof. Eliassen was head of 
the Lewis V. Carpenter Sanitary En- 
gineering Laboratories and Prof. of 
San. Engr. at New York University, 
a post he held for several years. 

During the war Prof. Eliassen 
rose from Captain to Lt. Colonel in 
the Corp of Engineers and for a time 
headed the Civil Engineering Dept 
of the American University at 
Biarritz. He has also had experience 
in the consulting, engineering field 
and at one time haught at Illinois 
Inst. of Technology. 


Cornerstone Laid at 
N.Y.’s Owls Head 
Plant 

On Tuesday, May 23, New York 
City marked another step forward in 
its efforts to abate pollution of its 
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is a very simple operation to recon- 
struct on probability paper the expect- 
ed normal distribution of the individ- 
ual values of the series. This is just 
the reverse process of plotting a series 
of given data. For example, we are 
given the summary ot 


B.O.D, determinations, the number of 


ot a series 


measurements (n) 24, the mean (Y) 
of 10.0 ppm., and the standard devia 
tion (¢) from the mean of 1.57 ppm. 
rhe series is reproduced on Fig. & 
as follows: 


Locate the mean on the Y-axis and 
draw a horizontal line to intersect with 
the vertical line, extended from 50 
per cent on the X-axis at (a). This 
is the midpoint of our distribution. 
From this point lay off a slope 4y/4x’ 
equal to the standard deviation 1.57, 
locating point (b). Draw a straight 
line from point (b) through the 


border waters. That day, the corner 
stone was laid at the new Owls Head 
Pollution Control Project. Frederick 
H. Zurmuhlen, Commissioner of 
Public Works presided at the cere 
monies. Speakers included, Robert 
City Construction Co-ordi- 
nator, John F. Mahoney, Health Com- 
missioner, John Cashmore, President, 
Borough of Brooklyn, and the Hon 
orable William O’Dwyer, Mayor of 
the City of New York. Music was 
provided by the Sanitation Depart- 
ment Band under the direction of 
Supt. John Celebre 

Operation of the new Owls Head 
plant is scheduled for 1951. It will 
eliminate the dumping of approxi- 
mately 120 mgd. of sewage along 
srooklyn’s Water front. Contributing 
population 1,200,000 from an 
area of 12,281 acres. 

The cornerstone was laid in the 
plant’s main building, the Pump and 
Power House. This structure will 
house mechanical screens, sewage 
pumps, grit chambers, dual fuel en- 
gines, electric generators, blowers, 
offices, laboratory, work shop and 
lunchroom. 

The Owls Head Project is the first 
plant designed to function exclusively 
under the high rate activated sludge 
process. Capacity of the plant is 160 
mgd. Other features of this plant in- 
clude: Enclosure and ventilation of 
aeration and settling tank structures, 
ozonation of the exhaust air; 
sealed sludge digestion tanks with 
separate gas storage; retractable air 
diffusion tubes in the aeration tanks ; 
Parshall metering flume, sludge gas 
utilization for power; and disposal of 
grit and digested sludge at sea. 

Cost of the project will be $21,- 
000,000 including the sludge vessel 
for barging sludge and grit to sea. 


Moses, 


1s 


with 


mean (a). This line represents the 
most probable distribution of the 
series of 24 individual measurements 
If the original distribution was truly 
normal then the most probable values 
of each measurement would be located 
where m/(n+1) or m/(24+1) ex 
pressed in percent extended vertically 
cut the line 

With this reconstruction 
can make any interpretations concern 
ing confidence and range or probabil 
ity of not exceeding any magnitude 
of measurement just as though we 
had been given the original data 

Thus far we have realt with data 
that are normal, symmetrical about 
the central value and plot as straight 
lines. In the next article we shall deal 
with skewed distributions, such as se 
lected extreme values, floods, 
droughts, and storm rainfall intensi 
ties. 


we now 


R. A. Hoot Heads 
Phila. Sewage Works 


Announcement has been made that 
Ralph A. Hoot, formerly superin 


tendent of the Ft. Wayne, Ind., Sew 


} 


age treatment plant has been appoint 
ed superintendent of all of the sewage 
treatments for the city of Phila- 
delphia. Mr. Hoot, who has published 
articles in Hater & Sewage Works 
is a graduate of the University of 
Michigan. His appointment to the 
position in Philadelphia was in prepa 
ration for the new Northeast Sewage 
Works scheduled to go into operation 
some time this summer 














AWWA GENERAL SESSIONS AND 
MANAGEMENT DIVISION 


FFICLAL welcome by the City 

of Philadelphia to the AWWA 

Convention was given by May 
or Samuels who spoke to the first 
the Convention, 
held on Tuesday morning, May 23 
Mayor Samuels called attention to the 
fact that this year Philadelphia is cele 
brating its 150th 
first water supply. Philadelphia had 
the first water supply in America and 
the first steam pump in America 
Ground was broken for that supply on 
Mar. 1, 1799; the first brick was laid 


General Session of 


anniversary of its 


J) . 
Philadelphia Water Supply 
Past Future 


Mans fel 
Pr 


Taylor 
Chief 
Bur. of Water Morr neles 


tladelphia "a Pitt st Pa 
on May 2, 1799 and the water works 
began to function on January 27, 
1801. That early supply aban 
doned in 1815 for a new supply from 
the Schuylkill River 

Philadelphia has experienced many 
vicissitudes with its water supply since 
that time, not the least of which is a 
heavily polluted raw supply and severe 
and odors. In 1945, Mayor 
Samuels appointed a commission to 
study the problem for Philadelphia 
Two phases of the problem were on 
the agenda; the improvement of the 
present supply and the development 
of new outside sources of water. Since 
that time the project has moved with 
satisfactory developments, particu- 
larly in improving the present supply. 
\dditions to the Queens Lane, Bel- 
mont, and Torresdale Plants have 
been part of the improvements. At the 
Belmont plant the new ozonation 
plant has been in operation for more 
than a year. Some 31 million dollars 
are available for the improvement 
project. Cleaning up the city’s sew- 
age disposal problem is a part of the 
program to improve the waters of the 
Schuylkill River. 


GENERAL SESSIONS 
The first general session was pre 
sided over by Dr. A. P. Brack, 


was 


tastes 


Head of 
Fla 


AWWA and 
Dept., Univ. of 


President of 
the Chemistry 
Gainesville, Fla 


Philadelphia's History 

“One Hunprep Firety YEARS OF 
Water Works History” by Elbert 
|}. Taylor, Chief, Philadelphia Bureau 
of Water, Dept. of Public Works, 
Philadelphia, Pa. 

Mr. Taylor read excerpts from old 
reports on the history of the Phila 
delphia water supply was 
founded by William Penn 

In 1790 when the population was 
43,000 conditions of water supply 
were becoming acute but it was ten 
years before a municipal supply was 
available. A report in 1798 called at 
tention to the new 
supply for culinary water, for wash 
ing the streets and for cooling the air 
in summer. At that time the Schuyl 
kill River was preferred because it 
was cleaner than the Delaware which 
was subject to strong tides and filth 


which 


advantages of a 


from vessels and streets 

Mr. Taylor spoke of proposed tun- 
nels which would bring ground water 
to the city and of a proposed system to 
bring culinary water from Spring 
Mills to the city. Many other pro 
posed ideas were presented and Mr 
Taylor reviewed much of the history 
of Philadelphia's supply that 
early beginning a hundred and fifty 


since 


years ago 
Philadelphia's Plans 
“PHILADELPHIA'S PLANS FOR 
Water Supp_Ly IMPROVEMENT” by 
Myron G. Mansfield, Vice Pres., Mor- 
ris Knowles, Inc., Pittsburgh, Pa 
Mr. Mansfield discussed briefly the 
amounts of water taken at present 
from the Delaware and from the 
Schuylkill Rivers and then outlined 
the plans which will bring the city’s 
water supply into proper balance on 
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the 1965 conditions. He too, 
reviewed the work of the special com- 
mission appointed to study the prob 
lem and commented on the proposed 
sewage works improvements as well 
as improvements to the existing water 


basis ot 


plants 

At the Belmont plant, some 1294 
cu. ft. of ozone are used each day for 
the control of tastes and odors. Early 
operations of this plant brought many 
problems but operation now appears 
to have become normal. One of the 
byproducts of this ozonation opera 


Delaware River Plans 
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tion is the removal of manganese as 
well as tastes and odors. 

\t the Queens Lane Plant super- 
chlorination and dechlorination are 
utilized for taste and odor control. All 
of the purification plants will be re- 
habilitated with new equipment as a 
part of the modernization program 


Delaware River Plans 


“INCODEL’Ss RELATIONSHIP TO 
PRESENT PLANS” by James H. Allen, 
Chief Engineer, Interstate Commis- 
sion on the Delaware River, Philadel- 
phia, Pa. 

By far, one of the most electrifying 
presentations of the convention made 
was that by Mr. Allen who both in- 
troduced and closed that part of the 
session which was devoted to the dis- 
cussion of Development Plans for the 
Delaware River. In his opening re- 
marks, Mr. Allen pointed out that the 
Delaware River had potentialities for 
furnishing 20 million persons with 
water. This same Delaware River 
has been the object of study by In- 
codel for a number of years and it was 
that Commission which proposed a de- 
tailed study and plan for further util- 
ization of the river. As a prologue to 
the two speakers who followed, Mr. 
Allen briefly outlined the workings of 
Incodel which has always set an ex- 
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ample of how the cooperative ap- 
proach to mutual problems should be 
made by the states involved 

“Tue 1950 Interstate Report” 
by Malcolm Pirnie, President, Mal- 
colm Pirnie Engrs., New York City. 

Mr. Pirnie called attention to the 
fact that this report on the Delaware 
River was the first coordinated state 
basis report. Plans included in the 
report cover not only water supply for 
the several metropolitan areas con- 
cerned but also stream flow control, 
flood control, control of salt water ag- 
gression and pollution. Mr. Pirnie 
summarized the status of water sup- 
plies in New York, New Jersey, 
Pennsylvania, and Delaware and ex- 
plained how the plans for the Dela- 
ware Riyer would help solve many 
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problems of water supply in these 
areas. 

“Wat THE PLAN MEANS TO 
PENNSYLVANIA” by Francis S. Friel, 
Pres., Albright & Friel, Cons. Engrs., 
Philadelphia, Pa. 

Mr. Friel showed how the areas 
around the Delaware River are highly 
industrialized and how it is necessary 
to maintain a minimum flow of 4000 
cfs. during the summer season in 
order to supply all of these industries 
as well as some cities. When the flow 
goes as low as it does now, salt water 
backs up the Delaware River and 
ruins not only the water supply of 
many industries but production as 
well. Studies have been made to show 
the cost of this salt water intrusion 
to the industrial communities. For 
example when the salt content reaches 
600 ppm., the damage amounts to 
$90,000 a day. The total damage in 
the past 12 years has been more than 
$9,000,000. 

If flood control and flow control 
reservoirs are constructed as pro- 
posed, there will be sufficient water 
for New York City, Philadelphia, 
Camden, and other cities. Actually 
only 7 per cent of the flow would be 
used for water supplies. All of the 
reservoirs except one are to be located 


in N.Y. State. 
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“Jim” Allen Summarizes 


Mr. Allen commented on the Inter- 
state report as presented by the two 
previous speakers and called attention 
to the fact that while it was physically 
possible for New York City and 
Northern New Jersey to obtain water 
elsewhere, it was not economically 
sound to do so. The Delaware River 
remains the best source for all. 
Drought control by skimming off peak 
flood flows is the answer to all of these 
water supply problems. This is a 
phase of the integrated problem so 
often overlooked. 

Mr. Allen pointed out that the U. S. 
Supreme Court acting on the Dela- 
ware River problem in 1931 discarded 
the principle of strict application of 
the English Common Law rule of 
riparian rights in favor of the prin- 
ciple of equitable division of waters 
based upon reasonable needs. That 
opinion concluded that “the removal 
of water to a different water shed 
obviously must be allowed at times 
unless states are to be deprived of the 
most beneficial use on _ formal 
grounds.” 


According to Mr. Allen, “The 
States of New York, New Jersey, 
Pennsylvania, and Delaware are pro- 
prietors of the Delaware River. These 
states are now joined in a cooperative 
and sincere effort to develop a plan 
which will carry out this dictum of 
the Supreme Court That is the 
course which Incodel is following. 
A committee of representatives of the 
attorneys-general of the four states 
is now drafting the compact to estab- 
lish a “Delaware River Basin Water 
Commission” which will be empow- 
ered to plan, finance, construct, main- 
tain and operate the recommended 
water project. 

“Philadelphia and the lower river 
interests, can rest assured that the 
compact will include provisions which 
will adequately protect their interests. 
From its inception in 1936 Incodel 
has done everything in its power to 
promote the program for the best use 
of the precious resources of the Dela- 
ware River Basin. This will always 
be its aim.” 

Mr. Allen concluded with a few 
remarks about the far-reaching sig- 
nificance of the project in regard to 
the vital question of federal-state re- 
lations in the development of water 
resources of the country. It was these 
remarks which brought a resounding 
round of applause from the assembled 
audience. Mr. Allen said, “. . . in In- 
codel’s judgment, it is a sure bet that 
the project will be built. The only 
question is: Who will do the job— 
and how? Incodel is convinced that 
the states have sufficient courage and 


political sagacity to recognize and 
meet this challenge squarely. By so 
doing they will go a long way toward 
refuting the pet theories of the cen 
tralizationists who would spread their 
tentacles until they eventually acquire 
jurisdiction over every creek and 
drainage area in every state in the 
Union. 

“The Delaware River states will 
be put to the test in 1951, when In- 
codel will submit to the legislatures of 
the states of New York, New Jersey, 
Pennsylvania and Delaware, an inter- 
state compact for the establishment of 
a ‘Delaware River Water Commis- 
sion’ to build the project. 

“The adoption of such a compact 
will constitute an invaluable contribu- 
tion toward combatting a trend which, 
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if carried to extreme, will surely lead 
this country into a socialistic type of 
government. 

“Should the states fail to effectuate 
such a legislative program, they will 
not only be shirking their responsibil- 
ity, but, by doing so, will be giving aid 
and comfort to the advocates of na- 
tionalization. If the federal govern- 
ment steps in and assumes exclusive 
control under such circumstances, the 
states will have no one to blame but 
themselves. 

Mr. Allen concluded, “The pro 
posed interstate water project is a 
great challenge to the Delaware Basin 
states. Incodel is firmly convinced the 
states will meet it squarely. If they 
do, they will set an example which 
could well be adopted as a funda- 
mental principle of a sound national 
water policy.” 

The following panel discussion and two 
papers were reported by Harry A. Faber, 
Editorial Associate. 


Factors in Fluoridation 


One General Session was devoted 
to a panel discussion of water fluorida- 
tion and to two technical papers of 
particularly timely interest. Cras. A. 
Caren, Chairman of the Program 
Committee, presided. 
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MENTARY \TMENT Purst« 
WATER SUPPLIES IN THE INTEREST 
or Group Hi the title of 
the panel cliscussion 

for the ( 
Fluoridation, of which he is the chair 
man, Dr. A. P Chairman, 
Dept. of Chemistry of Florida, 
Gainesville, Fla., 


ALTH”” was 


Speaking ommittee 01 
BLA K, 

Univ 
presented a state 
water works industry 01 

When the AWWA 
adopted and published, in 1949, its 


statement of recommended policy and 


ment for the 
subject 


this 


procedure with respect to the fluorida 
tion of public water supplies, it be 
e first national organization to 
definite this contro 
problem was 


came tl 
take a 
versial 


stand on 
This 


prompted by what 1s consider 


action 
! ace 








Moderators 
Bill Collection 


Metering 


quate favorable epidemiological evi 
dence of the value of fluoridation, and 
the lack of unfavorable 

Dr. Black quoted the first five prin 
ciples of the Cod Practice of the 


evidence 


le of 
AW WA as bearing on the problem 
He next reviewed the value, the right, 
and the obligation as questions which 
must apply to the application of sup 
plementary treatment of public watet 
supplies. Thus, he endeavored to 
prove from purely ethical considera 
tions that society has the right to ex 
pect that those things be done which 
contribute to the public welfare, pro 
they are reasonable and prac 
tical. If the medical and dental pro 
fessions believe the fluoridation of 
public water supplies to be in the in- 
terest of group health, then the water 
works industry stands ready, as it al 
ways has and always will, to partici- 
pate with them in its practical re 
alization 

5 aan i ey 
School of Dentistry, Univ 
sylvania, Philadelphia, Pa., 
very forcibly the urgent need for pre- 
ventive treatment in respect to dental 
caries. Further, he emphasized that 
such measures would be effective only 
if they were not dependent on indi 
vidual volition. Dr. Appleton was very 
undecided, however, in approving or 


vided 


APPLETON, Dean, 
of Penn 
expressed 
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disapproving a water fluoridation pro 
gram to meet this need. He considers 


inv present judgment to be tentative 


advocates patience until a “high 
pro 


ind 


probability demonstration” can 
vide results 

Dr. JOSEPH SHILEN, Director, Bu 
reau of Indus. Hygiene, State Dept 
of Health, Harrisburg, Pa., 
had made a the literature 
on the subject and found that natural 
ly or artificially fluoridated water sup 
plies resulted in caries reduction, and 


convincing 


said he 


search of 


that there appeared to be no ill effects 
when the concentration of fluoride ion 
was not above 2 ppm 

Dr. H. T. Dean, Director, National 
Institute of Dental Research, National 
Institutes of Health, Bethesda, Md., 
capably reviewed and summarized 
the evidence presented prior to under 
taking experimental fluoridation stu 
dies now under way. In the three 
studies with which the National Insti- 
tute of Health is cooperating, Grand 
Rapids, Mich., Newburg, N.Y., anc 
Evanston, IIl., all the preliminary re- 
ports are excellent. Dr. Dean reported 
special studies to be under way to 
nvestigate climatological effects and 
the utility of cheaper fluoride com 
pounds 

C. R. Cox, Chief, Bureau of Water 
Supply, N. Y. State Dept. Health, 
Albany, N. Y., discussed the highly 
favorable results obtained at Newburg 
and noted that, as a result, his depart- 
ment has modified its attitude and will 


now approve “empirical” installations 


Process Water 


“THe MAGNITUDE OF INDUSTRIAI 
DEMANDS FOR Process WATER” by 
H. E. Bacon and Sheppard T. Pow- 
ell, respectively Principal Assistant 
and Consulting Chemical Engineer of 
the firm of Sheppard T. Powell, Balti 
more, Md 

By means of lantern slides, Mr 
Powell showed that the total industrial 
demand for process water is one of 
the contributing factors to municipal 
water shortages. The value of indus 
trial sales of water treatment equip 
ment revealed the large requirements 
in this field; in fact, said Mr. Powell, 
industrial water treatment plants 
would be capable of supplying the 
water needs of large communities 
When shortages are extreme, indus 
trial process water, and wastes from 
municipalities and from industries, 
can be treated for reuse 

He classified industrial water needs 
as cooling water, processing water, 
and water appearing in products; the 
need for cooling water exceeds all 
other needs. Industrial growth is dis- 
proportionate to population growth as 
measured by water needs: for exam- 
ple, a report on the growth of Texas 
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during approximately 50 years shows 

200 per cent increase in population 
but a 7000 per cent increase 1n wate! 
consumption 

Mr. Powell proposed a program to 
include a national survey of ground 
and surface water supplies; to study 
the allocation of water to industrial 
to increase the technical per 
S. Geological Survey 


needs ; 
sonnel of the U 
and expand its services ; to enlarge the 
activities of waste control groups; to 
devise reasonable and equitable regu- 
lation of water supplies; and to en 
gage in construction and long-term 


planning 


Desalting Sea Water 


“DESALTING SEA W 
mestic Use” by W 
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Mr. Aultman noted that the recen 
water shortages in New York an 
California have again focused atten 
tion on the reclamation of sea water, 
The source of water is certainly 
ample, but the factor of cost Is over 
looked. He called attention to studie 
showing present domestic mediat 
water rates to range from 10 to 25 
cents per 1,000 gal. for general con 
sumers. 

Mr. Aultman then reviewed poten- 
tial methods of desalting sea water— 
and the costs of each. Triple effect 
evaporation would, apparently, be the 
least costly method; at least $2.60 
per thousand gallons for single stage 
evaporation and $1.07 for triple effect 
evaporation. Organic anion and cation 
exchangers (chemical demineraliza- 
tion) would not only cost about $25 
per thousand gallons for chemicals 
alone, but also 20 to 30 times the 
amount of water produced would be 
required for washing operations. Elec- 
trolytic processes for partial deminer- 
alization would cost 90 cents per thou- 
sand gallons for power alone, but 
also would require incredibly great 
(and unavailable) amounts of electric 
power generation. 
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His excellent and thorough review 
of desalting possibilities proves there 


in be no approach to present muni 


ipal water production costs (even 
more 
than obtaining power from coal ). The 
publication of Mr. Aultman’s paper 


will be awaited with interest 


MANAGEMENT DIVISION 
| he 


four 


atonin energy appears to cost 


Management Division held 
sessions during the convention 
Ses 


wo of these were also General 


sions 


MANAGEMENT DIVISION 
SESSIONS 
“RecorpinGc Customer's Use ANnpb 
Water”, by E. Arthur Bell, 
Sup't of Water, Essex Fells, N.J 


Loss OF 


Multiple Dwelling Meters 

H. B. Shaw / Detwewer 

hep. Ch. Engr M gr 

Sub. San. Dist Metr. Wat 
yattswille, Md Omah 


Wash Dist 


Mr. Bell described the recording 
rate of flow instrument known as the 
Meter-Master” for attaching to do- 
mestic water meters, and the advan 
iweous uses to which this instrument 


t 
has been put on the Essex Fells sys 


tem 

Mr. Bell said that he first learned of 
this valuable water loss detector in an 
article by Roger W. Esty in the Sep 
tember, 1938, issue of H’ater Works 
& Sewage which bears the unique cap 
tion “Putting the Water Works 
G-Man to Work”. He vouched for 
the justification of Mr. Esty’s appella- 
tion “the G-Man” by citing cases, one 
of which was the mayor's home where 
a loss of more than 1,000 gals. per day 
into the ground from a line to a green 
house was detected by the “G-Man”. 
He told of instances wherein, argu- 
ments over water bills had been set- 
tled through use of the “Meter 
Master” to convince chronic c ymplain- 
ers. The all-convincing record charts 
can not be refuted 

In the end 100% of the services 
were checked with the “G-Man” 
wherein 11.3% of the water going into 
the customers service line was found 
to be lost in one or another form of 
leakage. Corrections saved customers 
money and made friends for the water 
department. A study of the record 
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charts revealed meter installations 
which were too large or too small for 
the service. 

Bell said that 
the “Meter 


many Ways, 


In summing up Mr 
the chart 
Master” were of value in 
the more important being the indica- 
tion of leaks and other forms of water 
meters for proper 
promoting water conservation, 
and improved public relations by 
showing the customers how to re- 
his water bill by eliminating 
and other unrealized water 


records by 


waste, checking 
size, 


duce 
leaks 
waste. 

Rocer W. Esty, Sup’t at Danvers, 
Mass., was asked to review his early 
experience with the “G-Man,” which 
he did. From the records he could say 
that about 32 gals. per capita per day 
was the proper water use in the aver 
age household 

L. W. Bausuer of Akron, Ohio, 
told how they used the “Meter 
Master” in checking meters for cor 
rect size for the 

“WatTeR CONSUMPTION IN APART 
MENT BUILDINGS” Edward Wal- 
asyk, Distribution Engr., Hackensack 
Water Co., Weehawken, N.] 

Mr. Walasyk reported the results 
from a study of rates and continuity 
of water demands by 85 apartment 
buildings which had been made by the 
Hackensack Water Co. Thirty-five of 
the buildings were equipped with 
flush-valve water closets and fifty had 
flush tanks. Twenty-four hour rec- 
ords were obtained by use of a number 
of “Meter Masters” equipped with 
long period roll recording charts 

We regret that the tabulated data 
does not lend itself to reproduction 
here ; but, as to be expected the build- 


service 


. by 


ings with flush valves presented short 
period peak demands almost twice 
that of those buildings with the same 
number of apartments equipped with 
flush tanks. 

Using as a typical average record a 
32 apartment building (64 adults and 
24 children) showed hourly consump- 
tions ranging from 1 cu. ft./min. be- 
tween 5 and 6 A.M. to a peak of 71 
cu. ft./min. two hours later (7 to 
8 A.M.) and a second maximum de- 
mand rate from 10 to 11 A.M, of 59 
cu. ft./min. The average demand per 
person was 59 gals./day. The maxi- 
mum instantaneous demand was only 
48 gpm. for the entire 32 apartments 
(64 adults and 24 children). The 
maximum demand for any 2 minutes 
was but 21 gpm. and for any 5 minute 
period only 17 gpm. 

As to the rates of demand the data 
reveals for the 32 apartment building, 
considered typical, that rates above 
gpm. existed only 1.5% of the 
time ; 10 to 25 gpm., 40% of the time; 


25 
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5 to 10 gpm. 3096 of the time; 1.5 to 
S 


gpm. 20% of the time 


In the discussion that followed it 
was brought out that the demand fig 
ures observed the Hackensack 
Water Co. were about one-half those 
given by the U.S. Bureau of Stand 
ards 


by 


“MANAGEMENT EXPERIENCE WITH 
METERING MULTIPLE DWELLINGs” 

(A Panel Discussion.—M. B. Cun 
ringham, Moderator. ) 

Joun C. Detrwetcer, Supt. of 
Water, Omaha, Neb., presented some 
case records in ()Mmaha to reveal that 
metering apartment buildings does not 
reduce water use but does have a value 
in influencing the building owners to 
have leaks repaired. The average 
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Ingeles 
cost of water service per apartment 
varies between 58 cts. per month for 
the larger units to 40 cts. for the 
smaller units of 34% rooms 

W. A. Director, 
Water and Sewers, Miami, 
ported 100% metering of Miami's 
6,000 apartment buildings. Master 
meters serving more than one building 
are permitted to single owners. Water 
bills are considered a negligible part 
of maintenance costs 

B. E. Payne, Sup't and Chief 
Engr., Louisville, Ky., Water Works, 
reported Louisville 100% metered and 
rarely more than one building 
served by a single meter. Monthly 
billing of apartment buildings changed 
to bi-monthly, with only 3 out of 200 
apartment house owners objecting to 
the longer billing period. Individual 
meters to each apartment being im 
practicable some building owners have 
charged tenants with air conditioning 
installations a nominal water rental 
because of extra water used. 

Harry B. Suaw, Deputy Chief 
Engr., Washington Suburban San- 
itary Distr., Hyattsville, Md., reported 
that owners of 17 apartment buildings 
had the following to say: Did not 
pass on water charges to tenants ; did 
not believe them wasteful of water ; 
none had any methods for preventing 
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water waste by tenants. Average con 
sumption per apartment is 760 cu 
ft./month. The per capita use per day 
lor apartment 69 
gals. which compares with 80 gal 
the entire District 
residences the per 


to 44 
cap 
For 

capita 


dwellers is 


ita/day for 
individual 
figure is but 47.5 gals 

G. J. Van Dorr, Water 
sioner, Toledo, Ohio, said that multi 
ple metering of apartment buildings is 
Metering of individual 
impracticable 
bills would be 
but 


Commis 


permissible 
apartments 
One reason is that the 
the 
instances 

Wa. G. Banks, Division Engr., 
Bureau of Water, Newark, N.J., re 


ported 100% metering with meters the 


would be 


minimum charge in all rare 
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property of the water user. Each 
apartment building required to install 

separate meter. Billing is monthly 
Water Dep't supplies inspection serv 
ice which apartment owner can have 
upon request 

Mr. Wortn, Commissioner, Wash 
ington Suburban Sanitary District, 
stated that the sliding scale rate to 
apartment house owners had to be 
abandoned because water was being 
sold at less than cost under present 
production costs. Apartment dwellers 
use about 1.5 times the water used per 
capita in private homes 
Water Authorities 

“PENNSYLVANIA’S EXPERIENCI 
With Water AvrtTuHorities”, by 
Francis S. Friel, Consulting Engr., 
Philadelphia 
Water 


as a 


Under Pennsylvania law 
Authorities can be established 
separate governmental entity in the 
nature of a Sanitary District. To date 
42 of these Authorities have 
established to take over municipally 
owned plants, but more prevalently to 
purchase and operate privately owned 
water \uthorities 
are given broad powers and their pow- 
er of borrowing money is not curtailed 
by the legal limit of municipal debt. 


been 


systems. These 
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Friel reviewed the success of 
Water Authorities for the 
reasons: Surplus earnings 


Mr 
the Penna 

! 
following 
can not be captured by the municipal 
ity served. They pay no taxes, where 
as municipalities are forced to pay for 
the 


system was privately 


fire protection provided, as was 
the 
Rates 
Employees are better paid than 
in municipal operation, probably be 
cause the the 
property was privately owned. Even 
are per 

the country at 


case when 


owned are fixed on a realistic 


basis 
cast wl en 


such was 


lower 


costs 


tor 


so, operating 
capita than those 


large 

Mr. Friel that few 
advantages included the 4% higher 
interest rates on bonds. All debt must 
be retired in 40 years and the property 
turned over to the municipality after 
50 years. All in all the Penna. Water 
Authorities enjoy good management 
and are prospering with little if any 
their establish 


said the dis 


rate imecreases since 


ment 


WaTER SUPPLY 
MANAGEMENT, AS A Factor IN Los 
ANGELES ProGress”’, by Sam B. Mor 
ris, Gen’l Mgr. and Chief Engr., Dept 
of Water & Angeles, 
Calif 


“Lona RANGt 


Power, Los 


In a most interesting paper Mr 
Morris recounted the importance of 
water supply to Los Angeles and the 
history of the municipality from 1781 


to date. For 30 years the system was 
privately owned until purchased by 
the city in 1902 with the famed Wm 
Mulholland as its bold and farsighted 
chief engineers. He conceived the 
Colorado River development as far 
back as 1905 and pushed it through 
on the admonition “If you don’t build 
it you won't need it” —another way of 
saying that without ample water 
Southern California would be a “dead 
duck”. 

Now with 10,000 employees, the 
Angeles Dept.. of Water and 
Power operates as a $75,000,000 pri- 
vate enterprise but as a Civil Service 
organization. Stressing the impor- 
tance of metering, which started in 
1902 under much objection and be- 
came 100% metered in 1906, Mr. 
Morris pointed out that equitable dis- 
tribution and the elimination of waste- 
ful practices merely meant that the 
same quantity of water could support 
a materially greater population lead- 
ing up to the latest increase to put 
Los Angeles in 3rd place amongst the 
most important American cities. That 
is what water meant to one community 
which had nothing but determination 
and a desert which to build and 
expand 


Los 


on 


Mr. Morris stated that the Depart 
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ment is now financed through Rev 
enue Bonds entirely, $69,000,000 hav 
ing -e World War II 
lhe Department contributes an annual 
“dividend” the city’s General 
Fund in the amount of 5% of 


been sold since 
into 
gross 
receipts 

Mr note on 
the Colorado water and what 
it would mean to Los Angeles in the 
day of need, and to 27 other munici 
palities, in contrast to its value to 
\rizona for irrigation projects of 
doubtful financial soundness. It is on 
these grounds that the Colorado River 
\ssn energized to 
fight Water 


Steal 


Morris ended with a 


River 


has been 


the 


again 
so-called Arizona 





Development of Nation's 
Water Resources 


“How CAN THE NATION’s WATER 
RESOURCES BE DEVELOPED IN AN OR 
DERLY FasHion?” by Dr. Gilbert F 
White, President, Haverford College, 
Pa 
Dr 
Truman's 


National 


reasons 


White, a member of President 
Special Committee on a 
Water Policy, outlined the 
for the appointment of the 
temporary committee on water de- 
velopment and use as the first move 
toward solving the national problem 
of water supply which had come into 
the days of adversity and confusion. A 
policy to be followed is illy defined to 
now and, therefore, a review is now 
under way. He praised the work of 
Abel Wolman and his A.W.W.A. 
committee on National Water Policy 
now being extended and amplified te 
cover all water uses through the 
Water Panel of the Engrs. Joint 
Council and a special Coordinating 
Committee chairmanned by Abel Wol- 
man. 

(Ed. Note: The report of the E.J.C. 
Water Panel issued on July 1, and was 
made available to the President's Com- 
mittee on a National Water Policy. The 
report is reviewed elsewhere in this issue. ) 
Dr. White stated that scattered and 

inefficient operation and nranagement 
at the Federal level and collisions be- 
tween the Corps of Engineers and the 
Bureau of Reclamation and duplica- 
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of work leads to the belief in 
many quarters that a strong National 
agency be developed to clear up the 
confusion and waste. As the result of 
such confusion the Hoover Report 
recommends strengthening state par 
ticipation in water matters and the 
establishment of a National 
Water Development Service and De 
partment 
Chere are apparently two choices 
improvement: (1) Administra 
tive Reorganization. (2) Expansion 
of Valley Authorities. The tendency 
is to resort to the Valley Authority 
as the method, but in Dr 
White's opinion the Valley Authority 
is the second choice and the Hoover 
Committee recommendation should be 


thon 


new 


tor 


easiest 





Shrevesport U anaque 


explored. Also such organizations as 
Incodel and the Ohio River Commis 
sion in solving interstate problems 
should be vigorously supported 

Dr. White closed by saying that too 
few water works men are taking part 
in advance planning which involve 
interstate projects and multiple pur 
pose projects 


Private Fire Protection Charges 


“A Survey or CHarces For Pri 
VATE Fire Prorection” by Richard 
H. Ellis, Engineer, Factory Mutual 
Fire Ins. Cos., Boston, Mass 

Mr. Ellis:reported the results of a 
survey made to determine methods 
and rates charged for private fire pro- 
tection service by water utilities. Most 
of the data came from questionnaires 
to 1500 water utilities and covers 1269 
different water utilities. The most 
prominent fact disclosed is the lack of 
uniformity among water utilities con- 
cerning requirements, rates and meth- 
ods of charging for private fire pro- 
tection service. 

Concerning meters on fire protec- 
tion service lines less than 30% re- 
quire meters of the detector check 
or fire service type. In Canada less 
than 15% 

Concerning fire service (standby) 
charges by municipal plants only 44% 
now levy such charges where no water 
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is used through the connection ex- 
cept for fire. In Canada only 35% 
In the case of privately owned plants 
only 9% levy no charge 

Concerning the range of charges 
56% of the municipal plants charge 
less than $50.00 per year for a 6 in 
line; 26% charge between $50 and 
$100 
only 


In the case of private plants 
16% charge less than $50 and 
61% charge between $50°and $200 
per year for a 6 in. connection. One 
private plant charges $960 per year, 
the highest municipal charge being one 
plant at $500 per year. Thus, the 
great lack of in making 
charges for equivalent service stands 
out sharply 


uniformity 


In the matter of charges for sprin 
kler systems the charge varies between 
1 and 10 cts. per year per sprinkler 
head. However the newer rate sched 
ules call for 20 cts. per year per sprin 
kler head, and a few charge more 
Here again the lack of uniformity in 
rates is conspicuous 


Concerning the basis for making 
the annual charges, again there is lack 
of uniformity. In the U.S. 45% levy 
on the basis of size of connection to 
the main; in Canada only 22% 
charge on basis of number of fire 
hydrants on the property and a large 
number combine of connection, 
number of hydrants, number of ele- 
vated tanks and number of sprinkler 
heads. In Canada 22‘ 
on number of sprinkler heads alone 


Some 
size 


¢ have charges 
g 


Concerning installation cost of the 
service to the property line only 3% 
of the municipal plants in the U.S. and 
Canada make no charge for the in- 
stallation. Private company practice 
is that 20% of the water utilities stand 
the full and 18% pay 
part of the cost 

Mr. Ellis made a realistic analysis 
of the existing situation wherein 
properties protected by sprinkler sys 
tems are charged twice for fire serv 
ice when a levy is made based on the 
number of sprinkler heads. He pre- 
sented evidence to support his con- 
tention that sprinkler systems actu- 
ally reduce water demand in a fire and 
consequently can not be justifiably 
charged for on the basis of readiness 
to serve. It was his contention that 
fire protection is rightfully a tax 
charge against the property enjoying 
the protection. Therefore, the only 
equitable method of financing fire pro- 
tection is through the channels of tax 
assessment based on the value of the 
property protected. In turn the mu 
nicipality should pay to the water util 
ity the full cost of providing fire pro 
In turn 


cost a good 


tection on a city wide basis 


the rates for metered water can then 
be reduced and the water user freed 
of paying for fire protection in the 
ratio of water used rather than pro 
tection on the just basis of value of 
property enjoying the protection 


Water Rates 


ProGRESS REPORT OF THE COMMI1 
TEE ON Water Rates—A Panel Dis 
cussion by members of the Commit- 
tee—Chairman L. E. Avres, Modera 
tor 

Before calling on members of his 
committee comprising the Panel 
Water Rates, Chairman Ayres com 
mented on the hit or miss character 
of water rates now in force over the 
country, as revealed in a In 


on 


survey 


Prin 
Black 
Kansas City 


many places rates were such as to 
provide income for the General Fund 
of the municipality. In others the 
reverse was the case. There appeared 
to be two corrections for these condi- 
tions: (1) State Utility Commission 
supervision of water rates charged by 
publicly owned systems, such as exists 
now in Wisconsin, West Va., Wyom 
ing, Montana and Nevada. ( And, also 
in Maine—Ed.) (2) Operation of 
the Water Utility by a Board or Com- 
mission independently from the city 
administration. 

Sasically all utility rate structures 
should represent a combination of a 
“service charge” which covers the cost 
of maintenance, operation, billing, 
etc., and a “commodity rate” on the 
volume of water used by the customer. 
Actually, the service charge represents 
85% of the total costs of water supply 
service and the commodity charge 
about 15%. The argument against 
this basically correct method of charg- 
ing is that too much load is thrown 
on the smallest users, usually the 
least able to pay consumers who use 
less than the allowed volume of water 
covered by the minimum charge for 
metered service. 

Hat. F. Smiru, Sr. Administrative 
Asst, Dept. of Water, Detroit, had 
an exhibit consisting of a comparison 
ef including the “readiness-to-serve” 
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charge in the consumption charge as 
against including it in the “service 
charge” for Detroit conditions. The 
comparison revealed that the smaller 
consumers would be paying something 
more than four times as much under 
the second method as under the first 
\. Capen, Chief Engr., No 
Wana 


“service 


CHAS 


Jersey Water Supply Comm., 


que, N.]., against a 
charge” and for the “minimum 
charge” on the basis of allowing only 
100 gals./day per meter for the mini 
He felt that water 
should amortized 

year and bonds for 
issued 


Was 


mum charge 
piping 

ata 1% 
extensions 
at 5 intervals 


systems be 
rate per 
| improvements 


and 
yr Municipal utilities 


3 


> 


f 


Committee Reports 


Annual Reports Air Conditioning 


should pay taxes and should be paid 
for fire service and all water supplied 
city properties. In turn the water util 
ity should earn a sufficient income to 
declare a nominal “dividend” to the 
General Fund and be allowed to hold 
ample profits to keep the system in 
first class order and pay employees 
adequately. Until this objective is at- 
tained no rate schedule is adequate or 
sound 

NaTtTHAN B. Jacors, President, 
Morris Knowles Inc., Pittsburgh, Pa., 
was of the opinion that the only basis 
for rates was that of obtaining a 
sound return on the investment plus 
whatever surplus could be justified 
Rates must be considered from the 
customer's point of view, which in- 
cludes consideration of the value of 
water service and fire protection to 
the various types of customers 

Tuomas L. Amiss, Supt. and 
Engr., Dept. of Water and Sewage, 
Shreveport, La., spoke as one who had 
been for many years connected with 
private water works management be 
fore becoming manager of the munici- 
pally owned Shreveport system. His 
theme was that a water utility should 
earn a fair return regardless of its 
status or type of management. Mu 
nicipal utilities would do well to study 
tate structures of privately owned 
utilities in developing rate patterns 
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\miss’ 
opinion receive too much emphasis in 
cities of less than 500,000. He felt 
that A.W.W.A. should start from 


scratch and develop the real facts con 


Fire protection costs in Mr 


cerning fire protection costs and how 
they should be financed 

Based on long years of experience, 
Mr. Amiss warned against trying for 
the “perfect rate structure” and 
against breaking down operations and 
facilities into too many cate 
gories or classifications. He thinks 
the “service charge” an honest term 
which can be sold to the customers ac 
customed to the “minimum charge.” 
The “readiness-to-serve” charge or 
the “demand charge” are too difficult 
to explain. The “service charge” 
should not include any of the general 
overhead costs but should be sufficient 
to pay the cost of the meter and serv 
ice in a 20 year period plus the cost 
of removing, testing and renovation of 
the meter three times in this period 
Possibly something for fire protection 
service should also go into the flat 
service charge. All other costs of sup- 
plying water service should go into 
the “commodity charge.” The gradu- 
ated “service charge” will permit the 
customer to select the size of meter 
and service he desires since he will be 
paying for whatever he selects with 
out argument and dissatisfaction 


Mr. Amiss pointed out that the 
small domestic customers already pay 
more than their fair share in most in- 
stances. In Shreveport only 26.4% 
of the total distribution is domestic 
consumption but this classification 
pays 48.2% of the total revenue. Com 
mercial accounts take 36% of produc 
tion and contribute only 27% of the 
total revenue. Industrial accounts 
take 37.6% of production and con- 
tribute only 24% of the total revenue 
By all reasonable considerations the 
picture should be reversed and pos- 
sibly the “service charge” is the need- 
ed corrective. Under the present sys- 
tem the small (domestic) user is ab- 
sorbing the costs for fire protection in 
many instances. As to the “commodity 
charge” this should be developed on 
a simplified rate structure applying 
equitably to all classes of customers 
in as few rate steps as possible—five 
being the maximum, and fewer if per- 
missible 


cost of 


Demand Rate & Distance Factors 


“EXPERIENCE WiItH DEMAND AND 
Distance Factors IN RATE Mak- 
inc” by M. P. Hatcher, Director of 
Water Dep't, Kansas City, Mo. 

Mr. Hatcher introduced a new con 
ception in rate making which has been 
applied by Kansas City, Mo., for two 
years with apparent success. The rates 
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to distant customers might be termed 
“zone rates” which take into account 
the added cost of water delivery be- 
yond a given mileage of main from 
the pumping stations and also the peak 
rate of draft such as golf courses de 
mand during sprinkling periods. The 
net result is that the “peak demand 
rate” is high enough to encourage cus 
tomers in this category to build ele- 
vated tanks or provide other storage 
facilities which are filled during off- 
peak hours 

In any rate structure Mr. Hatcher 
proposes a combination of interest and 
depreciation charges on plant as the 
demand or service charge, and con 
stituting 25% of the total rate, plus 





1, 











Air Conditioning 
E. L. Bean M. C. Smith 
Prin. Asst. Engr Chief Engr 
Rur. of Water Dept. of Pub. Unl 
Philadelphia Richmond, Va 


the commodity charge based on all 
costs of operation and maintenance, 
comprising 75% of the total rate. 

In making rates to suburban cus- 
tomers, Mr. Hatcher advocates charg- 
ing something for the main facilities 
already existing between the pumping 
station and the boundaries of the city. 
Such is done in Kansas City, but Mr 
Hatcher pointed out that Milwaukee 
had earlier applied to the Public Serv- 
ice Comm. of Wisconsin for a rate to 
outside industries taking into account 
the length of main but had been re- 
fused. In Kansas City, though, the 
method had been accepted by the 
distant customers as a fair rate. 

The final session of the convention 
was devoted to the Management Divi- 
sion with the presentation of two com- 
mittee reports and a paper. 


Annual Report 

“ANNUAL Report OF WaTER De- 
PARTMENTS —Committee Report by 
Chairman M. P. Hatcher, Director, 
Water Dept., Kansas City, Mo. 

The chairman reviewed the history 
of the committee’s work from its ap- 
pointment in 1946 to the present re- 
port which it considers as final. The 
Committee believes that the annuai 
report has come into its own in recent 
years. In the water work field, some 
privately owned companies have kept 
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pace with progress in reports to stock 
holders. Publicly-owned 
have not matched the progress shown 
in the corporate and general municipal 


fields but have profited by examples in 


properties 


other fields 


rt believes that indus 
reorienta 


reyx rts 


Committee 
trv can profit trom 
tion of thinking « 
aimed at correction of certain present 
Present seem 
of 
interests 

served 


1¢ 
some 
m annual 
shortcomings reports 
to attempt to reach two 
having different 
personnel 


groups 

readers 
. 
Professional are 


quite well but non-professional read 


ers are lost in a maze of data tables 


and technical diagrams 


The Committee proposes that the 
two-fold purpose of annual reports 
be served by a two-part annual report 
(ne part to be printed in narrative 
style with illustrations pertinent to the 
subject matter The other part to be 
formal document, possibly 
mimeographed, to include the statis 
tical data necessary to picture the op 
eration of the property. The printed 
distributed mainly 
leaders in 


less 


would he 
among business and civic 
the community and would 
an instrument to further good public 
he statistical report would 
he the property management’s own 
historical record of operations and 
would be distributed to managers of 
other water works properties and to 
consulting engineers and others inter 
ested in the detailed results of oper 


re port 


setve as 
relations 


ations 

In making this recommendation, the 
Committee realized that the present 
single report many advantages 
and might be desirable if only to main 
tain continuity of history in like form 
In its study of the subject the commit 
tee surveved the interest in the annual 
report field, and it discussed in detail 
the two part report, the printed report 
and the statistical report and it pre 
sented a guice to the preparation of 
in annual statistical summary of the 
operations of a water works property 


has 
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A President's Last Duties 
} | fwarde« 


and ¢ 


Fuller lecepts 


Service for Special Customers 


“Wuat Does Ir ¢ 
SERVICE Specrar Ci 
ERS by 
Engr., 
Pa 

Mr. Bean opened his paper by call 
ing attention to the difference in atti 


tude in the past 20 vears. Two decades 


ro PROVIDE 
ASS | USTOM 
Elwood L. Bean, Prin. Asst 


Bur. of Water, Philadelphia, 


OST 


ro 


ago water departments were encourag 


ing the sale of water; now many of 
them do not h enough water to 
supply customers. A part of this de 
ficiency had to population 
growth but most of the increased de 
from industry, i.e 


ave 


been due 


mand has come “a 


spec ial class of customers 


Mr. Bean reviewed industries’ de- 


mands, normal water use, mean in- 
creases in consumption in several large 
cities, consumption ratios versus pres- 
sures, summer maximum demands, 
load factors of refrigeration use, and 
the growth of refrigeration uses. 

The latter part of the paper 
devoted to problems of increasing 
ply to meet demand, the cost of financ 


was 
sup 


ing, the economics of water supply 
and its application to consumers, ex- 
pansion problems, and a determination 
of what is considered to be proper in 
Mr. Bean closed his presenta 
tion with the statement that “where 
use trend indicates the approaching 
necessity for new supply facilities, or 
or enlargements, 
enforced to 
necessity This is 
emphasized by the fact that rising 
for such construction necessi- 
tate major increases in the unit cost of 


come 


major 
conservation 
such 


expansions 
should be 


pe stp me 
costs 


furnishing water.” 


Air Conditioning 

“Water Use ror Air Conpition- 
inc’ —Committee Report by Com- 
mittee Chairman Frank C. Amsbary, 
Vice Pres. & Secy., Illinois Water 
Service Co., Champaign, Ill 

his report introduced by a 
review the which the 
committee had set in its first report 


Was 
objec tives 


of 


ongratuiations for 


Henshaz 
Herself 


Hill & 


made in May, 1949. The committee's 
study is being confined to two classes 
of water systems: Those for which 
the present water supply is inadequate 
or approaches inadequacy; and those 
for which the source of water supply 
is presently adequate and where ade 
quacy will not become a problem at 
some future date but where physical 
plant facilities will be jeopardized if 
air conditioning or other refrigeration 
uses are not controlled 

In the first instance immediate re 
striction is the only answer. In the 
second case restrictions are not advo 
cated but elimination of waste in 
dicates the need for conservation 
practices before demands on the phys 
ical plant exceed capacity 

The committee continued to 
work with the air conditioning and 
refrigeration industry in its approach 
to solving the problems presented by 
this rapidly growing demand for 
water. The committee feels that the 
answer in part lies in the establish 
ment of demand charges. While there 
is a difference of opinion as to the 
basis for a demand charge, the com 
mittee is searching for a demand meter 
that can be economically purchased, 
operated and maintained. This prob 
lem has not been solved. The commit- 
tee has also considered a special rate 
for air conditioning. Included in the 
report was a model ordinance for the 
regulation of installation and opera- 
tion of air conditioning equipment 
This model ordinance is presented not 
as a final form but as a guide for the 
development of the ideas which must 
go into actual ordinances which will 
vary from city to city as the situation 
demands. 

Following the presentation of the 
committee report, Mr. Amsbary and 
Mr. Bean were joined by L. L. Lewis, 
Vice Pres., Carrier Corp., Syracuse, 
N. Y., and by Marspen C. Situ, 
Chief Engineer, Dept. of Public Util 
ities, Richmond, Va. These four par 
ticipated in an open discussion of the 
subject of air conditioning 


has 





WATER TREATING EXPERIENCES 


Handling Soft Lake Water at Fort Smith, Ark. 


The Fourth of a Series of Articles. 


S noted in the third article of this 
series (May 1950), the 

Lake Fort Smith water is very 

soft, low in alkalinity 
a low pH value. At 
times it carries small concentrations of 


raw 


low in dissolved 
solids and has 
sually the raw 
but turbidities 


iron and manganese. | 
water turbidity is low 
up to 1,600 ppm. have 
tered. Such turbidities as are obtained 
are fine and colloidal in nature. Dur 

warm upper 
very clear but 
with 


lhe 


has 


heen ence ul 


ing summer months the 
level water is normally 
is then high in algae growths 
their attending tastes and odors 
lower level water seldom 
turbidities much below 10 ppm. but it 
almost totally from 


During after 


cool 
is, as a rule, free 
algae growths and 
heavy rains the coliform index may be 
quite high but usually the total bac 
teria count remains low. Frequently, 
during summer months, the raw lake 
water will meet the U. S. Public 
Health Standards for drinking water, 
insofar as the coliform index is con 
cerned 

Because of the known purity of the 
clear creek water, which im 
pounded to form Lake Fort Smith, it 
was not anticipated that we would 
have much difficulty in the actual 
treating of the lake water, or in mak 
ing it into an ideal domestic and indus 
trial water. Consequently the project 
was sold to the public on the basis that 
they would have “just about the best 
water in the world” and that much 
would be saved in chemical 
treatment. Consequently, also, it was 
anticipated that the water would re 
quire only simple coagulation with 
alum and lime, followed by settling 
and filtration; chlorine or chloramine 
treatment for disinfection; 
casional treatment with 
taste and odor control 


Was 


money 


and 


carbon for 


Experiences in 
Coagulating Soft Water 


When we started the new plant we 
soon learned that the optimum pH for 
coagulation with alum was in the 
neighborhood of 6.3 and that, unlike 
the medium hard Poteau River water, 
which we had previously treated, the 
soft lake water possessed no buffering 
value. Even slight deviations up or 
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cown from the optimum pH caused 
rapid floc deterioration unless larger 


than dosages were 


used 


optimum alum 
However, since no provision 
had been made for pH adjustment in 
the filtered water we decided to coagu 
late at pH 7.0 to 7.1 and hope for the 
best until further studies could be 
made. The best not very 
because we received numerous 
red water complaints. While the pub- 
lic was pleased with the soft, excellent 
tasting water it was difficult to ex 
plain why “the water in the 
world” should be red (or rusty) en 
tirely too frequently 
Ferric Coagulants Tried 

Since coagulation of the lake water 
with alum at pH 7.0 to 7.1 gave poor 
formation at its best and _ still 
failed to alleviate corrosion and red 
water complaints, we immediately 
started experiments in the use of 
“Chlorinated Copperas.”* At that 
time it was our desire to find a coagu- 
lant which would have an optimum, 
er near optimum, coagulation range 
near the pH which we wanted in our 
treated water. The advantage would 


was good 


soon 


best 


3 : 
hoc 


(*Ferrous Sulphate (copperas) oxidized to the 
ferric state with chlorine.) 


then not be 


be that it would necessary 
to use a split lime treatment for coagu 
lation and for pH control. Our ex 
chlorinated copperas 
vave results 
lating at pH 9.0 or higher. However, 
cur equipment for chlorinating the 
copperas was rather inefficient so that 
its use was and messy 
We were, therefore, pleased when we 
learned that Monsanto Chemical Co 
had developed a stable anhydrous 
ferric sulphate (‘“Ferrisul”), with 
which we started experiments as soon 
as a supply could be obtained 

Che experiments were started early 
in 1937 and by the end of the year we 
had standardized on its Since 
calcium carbonate _ stability 
showed the water to be stable at a pH 
cf about 8.9 to 9.0 we started coagu 
lation with ferric sulphate at pH 
values slightly above 9.0. It is inter 
esting to note that when this higher 
pH water first reached the distribution 
system there was a general sloughing 
off of accumulated rust, tuberculatior, 
etc., so that red and rusty water com- 
plaints reached a peak. Fortunately 
this sloughing off period lasted only 
from 24 to 48 hours and progressed 
across town as in a wave. After that 
we had very few complaints as re- 
gards red water from the cold water 


periments with 


promising when coagu 


troublesome 


use 


tests 


laps 

While we had apparently reduced 
aggressive corrosion of the water in 
our distribution system, we were still 
receiving complaints of rusty water 
from galvanized tank type hot water 
By early 1938 we were re 
ceiving complaints of failures of 
heaters of this type. This was at first 
disturbing because, according to ac- 
cepted stability tests, we were defi 
nitely treating the water so that it 
should form a protective coating of 
calcium carbonate. Finally we realized 
that the water did not contain suf- 
ficient calcium nor carbonate to permit 
any appreciable calcium carbonate 
deposition. Even if the tests showed 
that it would not dissolve calcium 
carbonate and should actually deposit 
some, deposition of perhaps “one 
molecule per gallon”’ would again ren- 
der it unstable. At about this time we 
also came to the realization that the 


heaters 


Water & Sewace Works, August, 1950 








324 


white material which we were finding 
in galvanized piping was not deposited 
calcium carbonate, as we had thought, 
but actually a powdery form of zinc 
oxide or hydroxide. In other words, 


we were actually removing the gal- 
vanizing zinc from galvanized sur 


faces. Subsequent studies indicated 
that pH values of this water in excess 
of 88 would definitely attack zinc, 
but that lower pH values were not 
detrimental. Our treatment was then 
immediately adjusted so that the fin 
ished water pH ranged from 8.5 to 
8.8. It might be noted here that it was 
very difficult to maintain an exact 
predetermined pH in the finished wa 
ter, because the water had no buffer 
ing quality. For example, a total 
alkalinity of 17 ppm might give a 
water having a pH of 8.5 while a total 
alkalinity of 18 ppm. (1.0 ppm high- 
er) might give a water having a pH of 
8.7. Obviously with volumetric type 
lime and iron feed machines it was 
difficult to maintain sufficiently uni- 
form dosages to permit maintenance 
ef such exact pH values 

Late in 1939 we learned that the 
rennessee Corporation had developed 
a new hydrous ferric sulphate. We 
used it on an experimental basis in 
1940 and obtained good results with 
it. We found that the Monsanto 
Chemical Company's anhydrous “Fer- 
risul” and the Tennessee Corpora- 
tion’s “Ferri-Floc” gave about equal 
results when compared on an iron 
content basis. At about this time we 
also conducted exhaustive two gallon 
jar tests to determine the optimum pH 
ranges for alum and ferric sulphate 
coagulation of the soft lake water 
These tests confirmed previous data 
showing the optimum pH for alum to 
be 6.3 and also showed that deviations 
as small as 0.1 pH value often caused 
marked deterioration in floc forma- 
tions. In contrast, the optimum pH 
range for ferric sulfate coagulation 
was found to be from 5.8 to 6.8 with 
but little difference in quality of floc 
formation within these limits. Also of 
interest was the fact that after the 
iron floc was completely formed we 
could immediately increase the pH to 
&.5 or higher without adversely affect- 
ing the floc or its settling character- 
istics. Since coagulation of the ferric 
sulphate at low pH values seemed to 
give a more sparkling water as well as 
permit a lower dosage we subsequent- 
ly standardized on a treatment in 
which the water was coagulated at or 
near pH 6.3 and a second dose of lime 
was added at the end of the flocculator 
to raise the pH to about 8.6. This 
method of coagulation was continued 
until late 1947 when the author left 
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WATER TREATING EXPERIENCES 


Fort Smith to take his present posi- 
tion in Austin 


Chlorination and Ammoniation 


The excellent results which we had 
obtained with pre-chloramine treat- 
ment of the raw Poteau River water 
led us to standardize on the same type 
treatment at the new Lake Fort Smith 
Plant. The lake water had a low 
chlorine and chloramine demand but 
at about this time it was thought to be 
good practice to maintain rather high 
residuals throughout the distribution 
system. Theretore, when the plant 
was first started we maintained resid- 
uals of 0.5 ppm or more throughout 
most of the system. This was con- 
tinued until we found that although 
pH adjustment had eliminated prac- 
tically all cold water red water com- 
plaints we still had a few troublesome 
dead end areas and had one trouble 
some neighborhood where an old cast 
iron main, which had been taken up 
and cleaned, had been relaid as a new 
feeder main. A series of samples were 
collected from this neighborhood and 
trom other sections of the distribu- 
tion system. These were tested for 
dissolved iron and chlorine residual. It 
was found that when there was appre- 
ciable dissolved iron there was little or 
no chlorine residual and when there 
was a high chlorine residual (as dur- 
ing high flows) there was little or no 
dissolved iron. While these results 
were not considered conclusive evi- 
cence of increased corrosion due to a 
high chlorine residual we decided to 
reduce the chloramine dosage. It is 
an interesting fact that dissolved iron 
disappeared from the water in the 
troublesome area within a few days 
after the chloramine dosage was re- 
duced and complaints from dead end 
areas were sharply reduced. 
Later we standardized on a treatment 
which gave us a chloramine residual 
ranging from 0.35 ppm. to 0.45 ppm 
in the plant effluent. Since the water 
had to flow through approximately 
twenty-three miles of pipe line before 
reaching town there was usually little 
residual left in the distribution system. 


At the Fort Smith Plant, where 
ammonia and chlorine (1 to 4 ratio) 
were added to the raw water in dos- 
ages sufficient to carry residuals 
throughout the plant and still have 
from 0.35 to 0.45 ppm residual in the 
filter effluent, this effluent was con- 
sistently sterile as shown both by the 
coliform test and the total count. 
Plants treating waters which require 
higher chlorine or chloramine resid- 
uals in order to maintain consistently 
safe effluents must generally, of 
course, carry higher residuals into the 
distribution system unless they prac- 
tice dechlorination. 


also 


Value of Residual in Distribution 
System for Health Protection 
Is Questionable 


The author has come to believe, 
however, that if a given treatment 
consistently gives a safe effluent, the 
value of carrying additional residual 
tor the distribution system may be 
open to question. Contaminated wa 
ter from cross-connections and back 
siphonage usually travels in “slugs” 
and the contamination so obtained will 
likely be too severe for any practicable 
residual in the mains. Residuals car 
ried in the distribution system as a 
protection against secondary contami- 
nation would then seem to serve more 
to give us a false sense of security 
rather than dependable protection 


Experiment with “Calgon” 
and “Micromet” 


After adjusting the treated water 
pH to the range of 8.5 to 8.8 and re- 
cucing the chlorine residual we re 
ceived very few complaints of red 
water in the cold water but we con 
tinued to receive complaints of hot red 
water and galvanized tank hot water 
heater failures. These complaints 
were confined mostly to the fall, win 
ter and spring months when the dis 
solved oxygen content of the water 
was 6.5 ppm or higher. We could 
predict an increase in the number of 
such complaints almost to a day by 
watching the results of our routine 
dissolved oxygen tests. When the 
D.O. was less than 6.5 ppm, there 
were few complaints but above 6.5 
ppm the complaints began to increase 

Since we were receiving no com- 
plaints from owners of copper coil 
type heaters or monel metal tank type 
heaters, we began to suspect that gal- 
vanized tank type heaters were simply 
not suited for use with a soft, high 
cissolved oxygen content water. To 
confirm our suspicion we obtained a 
galvanized tank heater of reputable 
manufacture which had been in serv- 
ice approximately eighteen months 
and which was just beginning to give 
red water. This heater was taken to 
the shop, dismantled and cut into 
halves. Our inspection showed that 
the galvanizing had been completely 
removed in spots the size of a dime 
all over the inside surface and that 
where the galvanizing had not been 
removed the remaining coat was very 
thin. We also noted that the heater 
contained four dissimilar metals, 
namely; a steel tank, galvanizing 
(zinc), a tin cold water down pipe 
and a brass thermostat. By filling half 
ef the tank with water and suspending 
the tin downpipe in it, we found some 
six milliamperes of current flowing 
between the down pipe and the heater 





shell 
within the heater 
its failure 

From the above studies and from 
our previous satisfactory experience 
with medium hard Poteau River wa 
ter, we concluded that the successful 
use of galvanized tank type hot water 
heaters depends on the use of a water 
which will deposit a protective scale 
or a water which is artificially treated 
to lay down a protective coating. Since 
the addition of sufficient carbonate 
hardness was out of the question, both 
because of the involved and be 
cause our consumers then 
delighted with the soft water, we de 
cided to try sodium hexametaphos- 
phate (Calgon) early in 1942. At that 
time we were advised that a 2.0 to 3.0 
ppm dosage for several weeks fol 
lowed by a 1.0 ppm continued dosage 
suffice to protect hot water 

The recommended dosages 
over a period of four 
months no noticeable relief in 
consumer complaints. Later in 1942 
we experimented with “Micromet” 
also a complex phosphate. This ma 
terial was fed, as recommended, di 
rectly into the cold water lines of the 
hot heaters under test. The 
results obtained were excellent and, 
while the cost of the “Micromet” was 
high, it was felt that many consumers 
would want to use it because the then 
war time restrictions made heater 
replacement difficult. Because we did 
not wish to advertise a patented and 
trademarked material and in order to 
build up better relations with the 
plumbers, we decided to introduce its 
use through the plumbing trade. Con 
sequently, we called a meeting of all 
plumbers and wholesale plumbing 
suppliers to advise them of our find- 
ings and instruct them in the use of 
“Micromet.” Thereafter, its use 


In other words, galvanic action 


itself was causing 


cost 


were by 


would 
heaters 
were tried 
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water 


Homer Jorgensen 
Establishes 
Consulting Office 

Homer W. Jorgensen resigned 
from his position as Design Engi- 
neer, Los Angeles County Sanitation 
Districts, July Ist in order to estab- 
lish his own practice as consultant 
in sewage treatment and industrial 
waste disposal. He will locate his 
office at some point in the San Joa- 
quin Valley, where he formerly was 
District Engineer for the State 
Health Dept. of California before 
entering the service in World War II. 

Mr. Jorgensen, a “native son,” was 
born in San Diego, Calif. In 1935 he 
received the degree of B.S. in Sani 
tary Engineering from the Univ. of 


California. In World War II he 
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spread rapidly and consumer com- 
plaints decreased proportionately 
\pparently the actual dosage of 
“Micromet” obtained through the use 
of the originally recommended solu- 
tion—pot type of feeder—was in the 
range of 5.0 to 10.0 ppm. It is inter- 
esting to note that the manufacturers 
of sodium hexametaphosphate later 
began to recommend dosages varying 
from 5.0 ppm to 8.0 ppm or higher 
for protection of tank type hot water 
heaters and hot water systems where 
the use of soft water was involved 
the exact recommended de- 
pending on the analysis of the water 
Obviously, the of treating an 
entire municipal supply with such high 
| would normally be prohibi- 


dosages 


dosage 


cost 


tive 


Taste and Odor Control 


During the first few summers that 
the Lake Fort Smith Plant was in 
operation, the raw lake water often 
carried high algae concentrations with 
attending objectionable and 
odors. Fortunately, the tastes and 
odors were always of such nature that 
they could be removed with relatively 
low dosages of activated carbon. The 


tastes 


maximum dose required seldom ex- 
ceeded ten pounds per million gallons. 
lhe general practice was to feed car- 
bon into the raw water in the flash- 
mix chamber just behind the chlorine, 
ammonia, ferric sulphate and lime. It 
was our experience that when fed at 
this point it never interfered with the 
action of the chloramine and did not 
reduce the chloramine residual. Later 
it became our belief that the chlo- 
ramine somehow actually aided the 
efficiency of the carbon. Whether it 
was the fact that the carbon was in 
contact with low pH water throughout 
the 30 to 40 minute detention time in 
the flocculator before the pH was ad- 


served with the U.S. Engineers and 
the Sanitary Corps as Captain in 
Charge of a Malaria Control Unit in 
the Philippines. 





Since demobilization he has served 
as Design Engineer with the Los 
Angeles Sanitation Districts under 
\. M. Rawn, Chief Engr» and Genl. 
Mer. Active in association work, he 
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justed upward or whether it was the 
combination of chloramine with car 
bon that made for such good results is 
not known. At any rate, removal of 
the tastes and odors was never a 
troublesome problem with the com 
hination of chloramine and activated 
carbon treatment 


In this connection, it might be of 
nterest to note that after many at 
tempts at using the then recommended 
threshhold odor test, for determining 
the proper carbon dosage, we aban 
doned it in favor of simply noting 
the presence or extent of odors ob- 
tained when washing a filter. It was 
found that the turbulence and aera 
tion given the wash water as it fell 
into the wash water gullet was suf- 
ficient to release noticeable concentra- 
tions of odors before these had 
reached concentrations sufficient to be 
noticeable objectionable in the 
drinking water. After we learned 
that this was true for our particular 
water the operators were instructed to 
use it as a simple but dependable test 
and guide for determining the carbon 
dosage requirement 


or 


As previously noted, after the first 
few seasons that the new plant was 
in operation, we learned that the lower 
lake level waters seldom carried algae 
and that we could generally escape 
them by changing to lower water dur 
ing algae Thereafter we 
avoided treating the upper water dur- 
ing the summer months, chiefly to 
escape algae flocs which carried onto 
the filters and caused poor filter oper- 
ation. This also reduced the algae 
tastes and odors to the point where 
use of carbon was seldom necessary. 


seasons 


In the next article of this series the 
author will relate his experience in 
softening the relatively hard Colorado 
River water at Austin, Texas. 


is Secretary of the Los Angeles Sec- 
tion of A.S.C.E. and Editor of the 
Journal of the California Sewage 
Works Association. 
Harry Jordan 
Honored by ASA 

Harry E. Jordan, Executive Secre- 
tary, American Water Works Assn. 
has been awarded an honorary certi- 
ficate by the American Standards 
Assn. in recognition of his work in 
the development of industrial stan- 
dards. Mr. Jordan has been a member 
of the ASA Standards Council for 
the past eleven years, representing the 
AWWA, which is one of the 101 na- 
tional technical societies and trade 
associations that work together in 
ASA. 
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IMPROVEMENTS 
TO THE WATER WORKS OF MADRAS 





Excerpts from a brochure describing the City Water Works of Madras, Indta, 


its modernization and recently completed and projected improvements— 


Courtesy of M. Munisami Achari, Chief Water Works Engineer. 





Tri City of Madras, India, as 
with many other of the World’s 
cities, has found it necessary to 
expand its water supply system to 
meet population growth and to pro 

vide better The city’s water 
works originally 1914 
were augmented in 1944 by construc 


service 
completed in 


tion of a new enlarged reservoir, the 
‘Satyamurthi Sagar” at Poondi, first 
of a series of planned improvements 
in the source of supply, head works 
and distribution 

Next came construction of a Sec 
ond Conduit from Red Hills to Kil 
pauk, herein described, to more than 
double the conduit capacity. The Rs 
55 lakhs cost was borne by a Govern 

Further im 
include a sepa 


ment loan and 
provements, planned, 
rate trunk-main for South Madras, 
laying of a duplicate 48-in. pumping 
main, betterments to the distribution 
system, and provision for rapid me 
chanical filters 

Until about a century ago Madras 
depended on wells for its water. In 
1870 a supply system was built which 
tapped the Kortalayar River with a 


grant 
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6-ft. wier at Tamarapakkam, 25 
miles to the Northwest. Water was 
taken by an Upper Supply Channel to 
Cholavaram Lake, thence via a Lower 
Channel to Red Hills Lake. For these 
water has been drawn 
from Red Hills Lake. Two 
arched masonry conduits 7% miles 
long today convey water to the Kil- 
pauk Water Works, where it is 
filtered through slow-sand filters, 
chlorinated and pumped into the city 
distribution system 

The two lakes, Cholavaram and Red 
Hills, normally supply irrigation water 
for 7500 acres of land and about 1400 
million cubic feet per annum for the 
city supply. The lakes lose an esti 
mated 1,100,000,000 gals. annually 
from evaporation 

The old wier at Tamarapakkam 
proved so inadequate that in 1940 con- 
struction was begun on a new reser- 
voir at Poondi, 37 miles from Madras, 
since named “Satyamurthi Sagar.” 
This reservoir, completed in 1944, is 
located 12 miles upstream from 
famarapakkam. It impounds 2,500 
million cu. ft., a capacity nearly equal 


many 
directly 


years 


to that of the two lakes below. Water 
thus impounded passes down the river, 
into the old reservoir, and through 
the existing channels and lakes here 
tofore described. The new reservoir 
proved its worth during the successive 
failures in 1947 and 1948 of the 
Northeast Monsoon 

The first conduit built many years 
ago into the city from Red Hills Lake, 
with 23 m.g.d. capacity, consists of a 
masonry box 5’ wide by 4’ wall height, 
with inverted floor and arched roof 
giving 5’9” max. height. Gravitational 
flow is produced by an average gradi 
ent of 1 in 4470 


New Conduit Details 


The Second Conduit, completed 
late in 1949, parallels the older con- 
duit, and consists of a 6'4’x4’ mason- 
ry box with arched roof, designed 
with | in 5150 gradient for 32 m.g.d 
capacity. Reinforced concrete pipe had 
heen planned for this project, but war 
conditions made it difficult to obtain 
the necessary reinforcing steel. The 
total length of this line is 39,485 ft 
Four. different cross-sections were 
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Kilpauk Filtration Plant Technical Staff, Madras Water Works 
and Pumping Station of Madra cated at nter Chief Water Works Engineer, M. M 


Balancin Tank With Ornamental Basi it uw in I ef Exe 17% meer T. Raghavan 


New Arched Roof Brick Aqueduct Under Construction 
Thickness of Sid Walls and irch Through 24 ft. Cut 


The 


Where Conduit Crossed Under Railway Line 
The 20 ft. Girder Trestle Was Specially Constructed Close-up of Stock Brick Arch of Conduit 


for the Purpose. Here the Conduit Was Founded Wood Centering Helps in Execution of Design. The 


on Hell Foundations Lining is of 1:3 Cement Mortar %” Thick 
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Tamarapakkam 
Anic 





Existing 
Conduit 


—~_ 
lvane RAS 


Filter 
beds 


ing the filters. Average fil 
tration is about 8 in. vertical 
per hour. The filtrate enters 
underground tanks of 6% 
million gallons storage cap- 
acity. Four filtered water 
tanks are independent of 
each other, so that each can 
be isolated for cleaning. All 
filtered water is again chlor- 
inated before entering the 
tanks with an average dose 
of one part per million. Wa- 
ter is sent into the distribu 
tion system via a 48-in. steel 
pumping main about one- 
half mile long. An elevated 
steel tank of 11% million gal- 
lons capacity serves as a bal 
ance tank. Two electrical 
pumping units and three 
high-duty Worthington di- 
rect acting steam pumping 
units have a combined capa- 
city of 32.000 gal. per min 
against an 80-ft. head. 

The city’s distribution 
system presently comprises 
29.5 miles of trunk mains 
and sub-mains from 48” to 
9” diam., and about 365 








Map of the Sources of Madras Water Supply 
Location of Old and New Conduits and Purification Plant Within the City 


adopted for the design, providing for 
varying thickness of stepped side- 
walls and footing, and varying num- 
bers of layers of arch brick in the 
top, according to the depth of back- 
fill and the foundation conditions en- 
countered. 

All conduit cross-sections included 
the following: (a) footing slab con- 
sisting of 1-2-4 concrete made with 
cement mortar and 34-in. stone jelly ; 
(b) invert lining of 1-2-4 cement con- 
crete 4% in. thick; sidewalls keyed to 
the bottom slab and made with stock 
bricks in 1-3 cement mortar; arches 
of same construction as walls. 

The conduit is below ground sur- 
face most of the distance, and 24-in. 
overflow outlet pipes with sluice valves 
have been provided, also affording 
entry to clean the conduit. Inter- 
connections between the old and new 
parallel lines are built for use in case 
of emergency need to divert water 
from either line to the other. Man- 
holes are spaced at 1,000 ft. intervals, 
each manhole having a 6-in. steel 
pipe ventilating column. At drainage 
crossings, siphons are provided which 
include suitable drops for non-silting 
velocity. 

The 7% miles of the Second Con- 
duit was placed under contract in 
1946, work progressing simultaneous- 
ly on four sections. A shortage of 
steel sheet piling and sheeting timbers 
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hampered the work in places, but the 
exceptional dryness due to partial fail- 
ure of the Monsoon helped work 
progress. Work sections were dammed 
off to protect against untimely rains, 
and large pumping capacity was re- 
quired to control the ground water. 
In Section I construction was carried 
to a depth of 15 to 24 ft. in the lake 
bed along the edge of Red Hills Lake, 
working in clay topped with gravel. 
In Section II excavation varied from 
® to 19 ft., consisting of gravel in the 
lower strata topped by shaley clay. 
Open slopes of '% to 1 proved satis- 
factory. Where the conduit crossed a 
drainage channel the covering slab 
was carried down an additional 2% ft. 
below the natural channel bed, and 
an apron of 12-in. thick concrete 
blocks provided against erosion. 


Section III required timbering of 
sandy soil and heavy pumping to 
control ground water. The conduit 
was passed under a railway line, the 
railway being carried over it on a 
bridge. 

The project required about 2,000 
laborers for more than two years. 


Present System Facilities 


The present water works at Kilpauk 
includes 14 slow sand filters 200’ x 
100’ and three at 200’ x 130’. The 
raw water is chlorinated before enter- 


miles of laterals and street 
mains. Electric boosters 
have been in use for some 
years to serve high-level and 
outlying areas, in conjunction with 
underground storage tanks to help 
equalize supply. The city has 54,000 
private house connections. About 4000 
connections, embracing all industrial 
and commercial connections, are 
metered. 

There are 2,670 fire-hydrants, 3,595 
public fountains, 182 bathing foun- 
tains and 64 cattle troughs in the city. 


Current and Planned Improvements 


Current improvements and exten- 
sions planned for the city include a 
duplicate 48-in. steel pumping main, a 
trunk main 42” diam. for South Ma- 
dras, laying of new street mains where 
none now exist, renewal of 4 in. 
mains, and replacement by larger 
sizes. Rapid mechanical filters to step 
up filter capacity, to accommodate the 
combined flow of the two conduits, is 
another much needed improvement 
contemplated. And, with an eye on 
future droughts and the expanding 
population needs of Madras, thought 
is being given to developing additional 
new water supply sources, including 
the Krishna-Pennar scheme. 


Purification—Past, Present 
and Future 

Before 1914 Madras did not have 
any system of filtration. Water used 
to be conveyed in an open channel 
from Red Hills to Kilpauk and then 
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filters were 
with a 
best method 
for dealing with 
\fter prolonged and va 
ried experiments the Committee de 
cided that the best method of filtering 
and purifying the Hills water 
would be by rapid mechanical filters 


mental 
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view 
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\ plan has been prepared for adding 


rapid mechanical filters (40 m.g.d 
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approved by the 
engineer Phe 
50 lakhs for 
this 


Cap.) and has been 


Government's Clnet 
at Rs. 77 


installation, 


st 1s estimated 
41) m.g.d 

cxpenditure is now awaiting sanction 
ot the and it is hoped 
that the authorities will approve the 


50% loan 


the and 


Government, 


loan and grant applied for 
and 50% outright grant to the Corpor 
of Madras 

©. T. Raghavan, (B.A.,.B.E., 
A.M.LE Executive Engineer of 
Water Supply, is in direct charge of 
the design and execution of improve 
ments under the control of Sri. M 
Munisami Achari, (B.A.,B.E.), Chief 
Water Works Engineer 


ation 
ori 


P.C.A. DEDICATES NEW $3,000,000 RESEARCH & DEVELOPMENT 
LABORATORIES 


On June 7th the Portland Cement 
\ssociation dedicated its new $3,000 
000 Research and Development: Lab- 
16 
Chicago rhe 
organization 


oratories which are located about 
miles northwest of 
P.C.A. is a non-profit 
supported by 67 member companies 
The objective of the Assoc 
to extend and improve the 
portland cement and concrete 
1916 and 


office and 


lation 1s 
uses of 
It was 
established in has main 
tained its main 
laboratories in Chicago since organ 


Membership in P.C.A. is 


manutacturers 


research 


ization 
comprised of cement 
representing 90% of the cement pro 
luction in the U.S. and Canada 

Che new laboratories are the larg 
est and most completely equipped 
laboratories in the world devoted to 


research on cement and concrete 
Chere are two architectural concrete 
buildings with a total floor 
98,000 square feet 
Chere are more than 30 specialized 
laboratories, testing and curing 
rooms in the two buildings. In some 
f these spaces conditions of arctic 
desert dryness and tropic heat 
duplicated, with temperatures 
ranging from 20 degrees below zero, 
Fahrenheit, to 130 degrees Fahren- 
heit. Variations in relative humidity 
from 15 to 100 per cent are also pos 
sible. Equipment ranges from the 
very delicate and highly complex, to 
powerful testing machines, one of 
which is capable of exerting one 
million pounds of pressure on con- 


space of 


are 


crete specimens up to 30 ft. long, 15 


wide. The new 
than triple the 
downtown Chi 


ft. high and 10 ft. 
laboratories more 
former facilities in 
cago 

Che dedication, 
spection of the new laboratories and 
research facilities, was attended by 
several hundred of the nation’s top 
ranking scientists and engineers who 
heard principal speeches by C. F. 
McHering of General Motors ; Frank 
lr. Sheets, P.C.A. President; W. A 
Ruesell, Chairman of P.C.A.’s Board 
and Dr. Allan Bates, P.C.A.’s Vice 
President in charge of Research and 
Development who reviewed the ad- 
vances being made with pre-stressed 
concrete for girders and beams as 
well as concrete pipes for high pres 
sure transmission mains 


followed by in- 
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SULFATE ION DETERMINATION WITH 
BENZIDINE DIHYDROCHLORIDE 


N the analysis of water, the con 

centration of the sulfate 

frequently determined by precipi 
tation benzidine sulfate, after 
which the precipitate is filtered, trans 
ferred to a beaker, suspended in wa 
ter, and finally titrated with 
hydroxide to a phenolphthalein end 
point. This procedure, as outlined in 
Standard Methods for the Examina 
tion of Water and Sewage”, has 2 
serious limitations. First, it may 
applied only over a range of 120 to 
500 p.p.m., and second, it requires a 
blank and is accurate only to one part 
mn twenty 


ton 1s 


as 


sodium 


be 


METHOD 

Chis paper presents a modification 
of the Standard Methods” tech 
nique which is applicable over a wid 
er and more useful range, 2.0 to 400 
ppm., and accurate to within 1.5 pet 
ent from 20 to 200 ppm. without 
using a blank titration 


Reagents 

Phenolphthalein indicator solution, 
O.5 per cent 

Sodium hydroxide solution, 0.02 N 

Benzidine dihydrochloride reagent 
Dissolve 9.0 gm. benzidine dihydro 
chloride in 150 ml. of 0.1 N hydro 
chloric acid and dilute to 500 ml. with 
distilled water 


Procedure 

Adjust the pH of a 100-ml. sample 
to a phenolphthalein end point with 
either sodium hydroxide or hydrochlo- 
ric acid, heat rapidly to the boiling 
point, and remove the flame quickly 
Slowly add 10 ml. benzidine dihy- 
drochloride reagent. Stir continually 
and gently (100 to 150 rpm.) until 
the mixture reaches room tempera- 
ture, then chill in a refrigerator. Fil- 
ter through 2 discs of filter paper 
(Whatman 542, 2.1 cm. diameter) 
contained in a Gooch crucible, using 
light suction. Transfer the remain- 
ing precipitate from the beaker to the 
crucible, using 3 small portions (10 
ml.) of the filtrate. Wash the pre- 
cipitate with five 1-ml. portions of iced 
distilled water. Place the crucible in 
a clean beaker and cover with ap 
proximately 100 ml. of distilled water, 
the pH of which has been previously 
adjusted to a phenolphthalein end 
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pornt 


with 0.02 N sodium hydroxide 


Calculation 
Calculate the concentration of 

sulfate ion as follows 
ml. NaOH 


ml 


0.02 


sample 


Results 


\ number of sodium sulfate solu- 
tions containing known concentrations 
of the sulfate ion which varied from 
With- 


an aver- 


10 to 400 ppm. were analyzed 
in the range 20 to 400 ppm., 
age error of —1.5 per cent was ob 
tained. At concentrations 
20 ppm., 


less 


in magnitude as the sulfate ion con- 
tent of the sample decreased; how- 


accuracy was ob- 
containing 


deviation 


ever, reasonable 
tained with 
low as 10 ppm., a 
ppm. being noted at this concentration 


solutions 


This procedure was then applied to 
the analysis of several natural waters ; 
the results of these analyses are shown 


in Table | As a check upon the ac- 


Heat to boiling and titrate 


the 


48 


than 
the average error increased 


as 


of 0.5 


and R. S. INGOLS 


Solubility of benzidine sulfate in 
wash water 
(3) Variation of crystal size of ben- 
zidine sulfate 
(4) Absorption of benzidine dihy 


(2) 


1000 
= ppm 


SO, 
drochloride on filter paper. 

(5) Vague end point. 

(6) Small volume of sodium hydrox- 
ide required. 

Effect of dilution water intitra 
tion with sodium hydroxide. 
In developing this procedure, the 

above listed sources of error were 

studied in an effort to minimize their 
effects with, in general, only one fac- 
tor being investigated at any one 
time. 

Phosphates have not been discussed 


4) 


here as a possible source of error, but 
they must be absent if the benzidine 
technique is to be used. 

Incomplete Precipitation 


There are several possible reasons 


Table I 


RESULTS OF THE 
Sulfate lon Concentration® 

By Increment 

Total Increment 
Recovered 

ppm 


By 
Sample Direct 
No. Analysis 
ppm 


Amount 
Added 
ppm 


104.0 
82.8 
80.3 
97.0 
98.0 
93.0 


ANALYSIS OF SEVERAL NATURAI 


Deviation 


W ATERS 


Concentration of Other lons 
Mg" cl PO." NOs—N 


ppm. wdd 


Gav 


24 
11 


0 
B) 
0 


*All values are the average of at least duplicate determinations 


curacy of the determinations, each 
sample was divided into 2 portions; 
the sulfate ion concentration was de- 
termined directly in the first portion, 
while a known quantity of sulfate was 
added to the second portion prior to 
the determination of the sulfate ion. 
As may be seen from a study of the 
data in Table I, excellent correlation 
of results was obtained, even in sam- 
ples containing as low as 3 to 4 ppm. 


DISCUSSION 
The following are possible sources 
of error in the determination of the 
sulfate ion by this method, listed in 
their probable order of occurrence: 
(1) Incomplete precipitation of ben- 
zidine sulfate. 


for incomplete precipitation of the sul- 
fate ion when using benzidine hy- 
drochloride. Because of the limited 
solubility of benzidine hydrochloride 
at the low hydrochloric acid concen- 
tration used, the sulfate ion concentra- 
tion may not exceed 500 ppm. in 100 
ml or there will be an excess of sul- 
fate ions. As one approaches this 
concentration it is recommended that 
a smaller aliquot be taken and diluted 
to 100 ml. with distilled water. 
The solubility of the benzidine sul- 
fate is much greater at higher tem- 
peratures than at lower temperatures ; 
therefore, it is recommended that the 
sample be chilled before the precipi- 
tate is removed by filtration. Elimina- 
tion of the chilling will tend to give 





SULFATE 


of the sulfate ion; at 


no precipitate forms until the 


lower recovery 
times, 
sample has been chilled 
The solubility of both 
hydrochloride and sulfate are depend 
ent upon the pH of the solution, From 
the results shown in Table II, it ap 


benzidine 


pears that the benzidine sulfate is not 
completely precipitated at the concen 
tration of 25 ppm. sulfate and pH 1.5 
It would appear that 
hydrochloride ts coprecipitated with 
the benzidine sulfate at pH 3.4. For 
low sulfate determinations it 1s 
recommended that pH 2.3 
In this range excellent recov 


some benzidine 


ion 
10 7 he 
used 
ery may be obtained at low concentra 
tions of sulfate ions, and good results 
may be obtained over a wide range of 
sulfate ( sufficient 
excess benzidine 
held in solution ) 

It was thought that the problem of 
differentiating between excess reagent 
or minimum solubility of the benzidine 
sulfate might be clarified by weigh 
ing instead of titrating the precipitate 
The results in the last line of Table 
II only raised more questions 

The amount of acid added to the 
reagent should be such that the sam 
ple plus the reagent will vield a pH 
within the range 2.3 to 2.7. A num 
ber of authors have suggested the use 
of buffers to obtain the correct pH, 
but the of buffers involves the 
problem of washing the precipitate 
and filter paper free of excess buffer 
without losing the precipitate 


concentrations 
hydrochloride can be 


on 


use 


Table 
Errect or PH or AT 1 


FORMATION 


SOLI 


TION 


Methods of Analysis 


lor 
Benzidine Sulfate Theoretical 
Titration 25.0 
Titration 50.0 
Titration 100.0 
Gravimetric 100.0 


*The precipitate is very slow in forming 
**These results indicate that there is 
sulfate 
*** Apparently, 


probably some 


excess reagent is present 


Solubility of Benzidine Sulfate 

The washing of the precipitate is 
one of the most delicate operations in 
the entire procedure, as the excess 
benzidine dihydrochloride reagent 
present must be removed without dis- 
solving an appreciable amount of ben 
zidine sulfate. A number of wash 
ing media have been recommended in 
the literature, including distilled wa- 
ter®’, acetone”, a saturated solu- 
tion of benzidine sulfate", and 
the filtrate itself for transferring the 
precipitate, followed by distilled wa- 
ter. Several of these were tried 
in the laboratory with the following 


ION DETERMINATION WITH BENZIDINE 


UPON RECOVERY 


Acetone, 2.5 per cent low; 
benzidine sulfate solution, 
and filtrate 
followed distilled water, 1.5 per 
cent low The investigators of the 
latter method, Friedheim and N vdeg 
ger“ that 10 mil. of 
distilled water be utilized as the final 
however, slightly better results 
were obtained by successively washing 
the ptecipitate with five 1-ml 
portions of iced distilled water, possi 
bly because of the very small amount 
of the filter paper used. The 
the filtrate for transferring the pre 
cipitate to the funnel would seem to be 
identical to the use of a saturated so 
lution of benzidine sulfate reagent” 
However, the filtrate has excess ben 
in equilibrium with 
precipitate and its use yields 
sulfate ion concentrations than 
those from saturated benzidine sulfate 
solutions. This difference in sulfate 
ion concentration is evident from the 
cloudiness which develops in the fil- 
trate when a saturated benzidine st.i- 
fate solution is used to wash the pre- 
cipitate 


results 
saturated 


2.5 per cent or more high ; 
1 


by 


recommended 


wash ; 


only 


use of 


zidine 
the 


lower 


reagent 


Variation of the Crystal Size 


The attainment of optimum crystal 
size is of considerable importance, 
since very fine crystals are difficult to 
retain on filter paper, particularly 
with vacuum filtrations while large, 
irregular ones tend to cake, thus pro 
It 


‘ 
nan- 


longing the subsequent titration 


was found that the most easily 


» I 


HE TIME OF SULFATE 


THE 


BENZIDINE 
OF SULFATE 


Sulfate lon Concentration, ppm. with 
probable error 


louble salt formation in the crystals of benzidine 


dled crystals were those which had 
a regular shape and were of a medium 
size The best method of obtaining 
such crystals is the procedure which 
has been described previously, in 
which precipitation is carried out in 
a hot solution, stirring continually 
and gently while the solution is being 
cooled to room temperature and chill- 
ing in a refrigerator prior to filtration. 
It was also found that a mechanical 
stirrer rotating at 100 to 150 rpm. 
gives the best results ; very rapid stir- 
ring results in the formation of very 
fine crystals, while no stirring or very 
slow stirring gives large, nonuniform 
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particles. The importance ot care ful 
ly adjusting the under 
which the precipitate is formed may 
he illustrated by comparing the results 
of two determinations. In in 
stance, the sample was neither heated 
nor stirred, yielding results which 
were 6 per cent low, while in the oth 


conditions 


one 


er the sample was treated in accord 
ance with the standardized procedure, 
with results which were only 1.5 pert 
cent low 


Vague End Point 


the filtering 


considerable 


1 he « hoice of 
medium of 
ance in minimizing this source of er 
ror. Two different media were tried, 
namely, filter paper pulp, which is 
recommended in the “Standard Meth 
procedure, and filter paper discs 
The discs proved to be more satisfac 
tory than the pulp; when analyzing a 
sample containing 48 ppm. sulfate ion, 
per cent low 
latter mate 
l 5 per 


dises. 


proper 


assist 


Was 


ods” 


results which were 2.5 
were obtained with the 
rial, while an error of only 
cent resulted from using the 
This difference may be attributed to 
the reduced amount of washing neces 
sary and to the fact that the relative- 
ly small discs did not interfere with 
the determination of the end point. 
It was also found that the use of a 
larger volume of dilution water than 
was recommended in ‘‘Standard 
Methods” yielded sharper end points. 
The larger volume can be used by 
titrating the dilution water to a phe- 
nolphthalien end point before dilut- 
ing the precipitate. In adidtion, it 
was determined that the sharpness of 
the end point could be increased by 
titrating in a hot solution, an observa- 
tion which is amply substantiated by 
the literature. The use of a hot solu- 
tion was also advantageous in that it 
lessened the chances for carbon diox- 
ide to be absorbed and increased the 
dissociation rate of the benzidine sul- 
fate, which, of course, reduced the 
time required to perform the titra 
tion 


Small Volume of NaOH 


The procedure outlined in “Stand- 
ard Methods” recommends that 0.1 
N sodium hydroxide be employed in 
titrating the benzidine sulfate sus 
pension. However, because of the 
small volumes of alkali required, it 
was found that more accurate results 
could be obtained with a solution hav- 
ing a normality of 0,02. 


Adsorption of Benzidine 
Dihydrochloride 

This difficulty was eliminated by the 
use of the small discs of filter paper 
instead of the filter paper pulp recom 
mended in “Standard Methods.” 

It should be noted that the above 
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described technique also differs from 
the “Standard Methods” procedure in 
that no provision is made for running 
a blank determination. The primary 
purpose for the inclusion of the blank 
determination in the “Standard Meth 
ods” procedure was to allow for the 
correction of caused by the 
adsorption of hydrochlo 
ride reagent on the filter medium and 
by the use of unadjusted dilution wa 
ter \s indicated above, these sources 
of error have been eliminated by the 
use of filter paper discs and by ad 


errors 
benzidine 


Lloyd Huffman Heads 
Dayton Water & Sewage 
Works 
W. W. Morehouse Retires 


Lleyd Huffman, Supt. of 
Dayton, Ohio, has been promoted to 


seware, 


L. Huffman W. W. Morehouse 
the position of Director of Engineer 
ing of the Division of Water and Sew 
age for the City of Dayton. In his new 
fapacity, he will replace W. W. More 
house who retired from the position 
to become Consultant to the City of 
Dayton on the Construction of a new 
water works. Mr. Morehouse is a past 
Mirector of the AWWA from the 
DMhio Section and has been active in 
Mhio Section affairs for many years 
Mr. Huffman has been active in the 
Dhio Sewage and Industrial Waste 
Treatment Conference 


New England 
Industrial Wastes 

Conference 
The Massachusetts Institute of 
Technology, Cambridge, Mass., held a 
three-day “New England Industrial 
Waste Conference” on June 26-28 
lhe conference was held in coopera- 
tion with the New England Council 
and the New England Sewage Works 
Assn. It was under the auspices and 
direction of the Department of Civil 
and Sanitary Engineering with Dr 
Rolf Eliassen, Prof. of San. Engr 
and Dr. Clair N. Sawyer, Prof. of 

San. Chem. mm 


charge of arrange 
ments. 
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justing the pH of the dilution water ; 
therefore, no necessity exists for the 
inclusion of a blank determination in 
this procedure. The accuracy of the 
data obtained in analyzing samples 
containing concentrations of 3 to 4 
ppm. sulfate ion (Table I) is consid 
ered to be further confirmation that a 
blank determination safely 
eliminated from this procedure 


may be 
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This new conference was designed 
to « the acute 
problem of stream pollution by in 
lhree mn 
terested parties were brought together 


nsider increasingly 


dustrial wastes groups of 
for the discussion of control problems 
l for industrial 


ana processes 
Phese groups were industrial 


treating 
wastes 
ists, representing management, chem 
ical engineers and sanitary engineers ; 
representatives of stream pollution 
control agencies, on federal, regional 
and state levels ; and research workers 
and consulting concerned 
with the industrial 
wastes and water supply problems 


discussions 


engineers 


processing ol 


In addition to general 
of pollution abatement from the view 
points of industries, control agencies, 
and municipalities, there were sym 
posia on the water and waste problems 
of specific New England industries 
There were 25 formal paper presenta 
tions and the meeting concluded with 
a special discussion of future needs 
and developments. Inspection trips 
were made to three industrial waste 
treatment plants 


Poughkeepsie’s Cole 
Retires 

Thos. A. Cole, Supt., Water Dept., 
Poughkeepsie, N.Y. retired at the end 
of May after 44 years of service in the 
water works field. More than thirty 
five years had been spent at Pough- 
keepsie, with the early eight years and 
seven months spent at Auburn 

Mr. Cole began work at Pough- 
keepsie under the late William T 
Carpenter, Chemist. Other pioneers 
aided him were Allen Hazen, 
George C. Whipple, Francis Longley, 
and Malcolm Pirnie who still is con- 
sultant to the city. Mr. Cole served 
two years (1939-40) on the AWWA 
Committee on methods of standard 
practice. He has been active in the 
New York Section of AWWA. 

Upon his retirement, Mr. 
boasted a record of 41 years and 4 
months of water chlorination experi- 
ence. If any one has a longer record, 
Mr. Cole and the editors of this mag- 


who 


Cole 


grant-in-aid from the National Insti 
tutes of Health of the United States 
Public Health Service for 
on rapid analytical procedures for wa 
ter and sewage 


research 
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hear about it 
with 


azine would like to 
Mr. Cole’s experience 
chlorination began on Feb. 1 


water 
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Lesson in Economics 

Che following material is reprinted 
directly from Hater Lines, the house 
organ of the Indianapolis Water Co 
later Lines is edited by John Kleim 
henz, Director of Publicity for the 
company. The item below no 
further comment. It is truly a lesson 
in economics 


needs 


teo $ vs ease $ 


"Williams Signs With Red Sox for 
Record Baseball Pay of $125,000" 


That was the headline you read last 
February when Ted Williams, the Red Sox 
Slugger, signed the highest salaried 
contract in baseball history-- for an 
estimated $125,000. 

Babe Ruth's $80,000 salary in 1930 
and '31 was tops in the old days. 


But did Ted get that much more? The 
Foundation for Economic Education, Inc., 
illustrates the question this way: 


This 4 @ comparison of Ruths 
and Willams dollar satores 


TAKE-HOME PAY 


But after federal mcome tore, 
thn a @ compernon of thew 
toke-home poy 


WHAT THE TAKE-HOME WILL BUY 


inflation has shrunk the buy- 
ing power of the dollar unce 
193), so Williams real toke- 
home pay + only 0 little over 
half of Ruth's — 57%. 


If Ted Williams were to have as 
much buying power in 1950 as Babe Ruth 
had in 1931, he would have to be paid 
$327,451! 





OPERATION OF SMALL WATER PLANTS 


like 


HI 


any business o1 


operation utility, 
manutacturing 
enterprise, depends upon the or 


vanization. Without proper organiza 


tion very few private businesses could 


operate or compete in our present, 
] | economic systen \ pri 
not 
system 


t does usually 


while 


another 


compete with 


the 


serving 


same area nust have a business 


up so that not 


nd maintenance expenses can be met, 


set only all operating 


but is in a position to expand as re 
quired to provide services in newly 


developed areas, etc. When money is 
borrowed for 


there 


extensions and expan 
return on the 
care ot 
should 


because if 


must be a 


S101 
sufficient to take 
\ municipal utility 
the 
trom 


investment 
ll costs 
operate in 
the returt 

stance, 1s sufficient to 
then it ts 
additional 


Saliic way 


sales fe rin 


the 


to obtain 


water 
not meet 
costs, necessary 


the 


1oo 


taxation 
the 


given 


funds from 


many times, particularly 
little thought is 


it 1s 


small systems, 
Howeve just 
as necessary in the the 
large plant; the only difference being 
rhe small plant has practically 
all the problems of the large plant ex 
cept on a smaller Therefor, 
why not profit from the experience 
of the large plant. Text books as well 
as the material contained in the vari 
ous journals and information sent out 
by the various 
cerns contain a great deal of material 
that can be used profitably by the 
superintendent of the small water 
plants. Attendance at the A.W.W.A 
conventions each year and the state 
section meetings provide an abund- 
ance of information for the asking. 
Many problems are thrashed out at 
the various meetings, not only on the 
convention floor but in the hotel lobby 
Contact with other people doing the 
same type of work and having some 
what similar troubles helps toward 
getting the situation cleared up 


The Meaning of Sound Policy 


One of the most important parts of 
the organization is the policy adopted 
for its control. Aside from this there 
are certain rules and regulations ap 
plying to the actual operation of the 
utility. Policies as well as rules and 


to « 


ryanization 
small as 


n size 


1 
SCA it 


manutacturing con 


by 
A. E. CLARK 


Manager 
Nashville Suburban Utility District 


NASHVILLE, TENN. 


The Author 


and 

Too often a policy ts 
without studying all the 
angles, then the first time it is applied 
crop up. Policies 
should be general enough to apply to 


regulations must be reasonable 
workable 


adopted 
an “exception” 
all cases, because as soon as the ex- 
ception is made there is the possibility 
of setting a troublesome precedent. As 
iew policies and rules and regulations 
as possible should be adopted consis- 
tent with good management and oper 
ation. The personnel must be familiar 
with all policies and rules and regula 
with no authority to deviate 
from them. If a question arises re 
garding any of the policies or rules 
and regulations such a question should 
be settled by the person or persons 
responsible for them. If and when 
changes are made everyone should be 
familiar with the changes. Dealing 
with the general public is a job in it- 
self. Personnel having contact with 
the consumers should be selected with 
Their judgement 
of the utility is based to considerable 
extent on contacts with the employees 

The organization of the office 
should be such that routine operations 
flow smoothly. A sufficient number of 
checks should be set up so that in the 
event of an error it will usually be 
detected before any operation is com- 
plete and correction can be made 
When a consumer comes to the office 
his wants should be satisfied as ex- 
peditiously as possible. The arrange- 
ment of records. etc., should be such 
that confusion will be avoided. 

The field organization requires just 
as much care in the selection of the 
employees as the office. This is the 
service part of the utility and these are 
the employees whose duty it is to see 
that the consumers have the service 


tions 


a great deal of care 
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Organization and Service 


for which they are paying. The men 
for the various duties must be selected 
their particular aptitude in the 
type of work to which they will be 
the small water works 
the permanent crew is usually small 


tor 
assigned. In 


and there is an interchange of duties 
Here the set up differs radically from 
the large systems which have and re 
quire sufficient personnel for the dif 
ferent types of work 
Utility is Primarily a 
Service Organization 

The utility is primarily a servic 
organization and it is set up for thal 
purpose. The only question is—Wha 
type, and how much service, is th 
water department prepared to render ? 
In the matter of complaints regardin 
high water bills. Is the consumer mad@ 
to feel that everything will be done te 
determine the cause, such as re-read 
ing the meter or testing it, if need be 
If the reading is correct and the mete 
registers correctly is anything furthe 
done such as checking the premises fot 
leaks. Many times excess use of wate 
can be determined by talking with th 
housewife or maid relation 
are maintained by giving the con 
sumer all help possible within reason 
When a consumers bill doubles in 
quarter, or month, he wants to kno 
the reason and assumes of course thaf 
the water department is wrong. H 
assumes that the meter-reader mis- 
read the meter, or didn’t read it at all; 
meter is not registering correctly; 
rates have been increased, and any 
other number of reasons A complaint 
which is heard frequently is that the 
meter was not read. This complaint 
can be handled by having the meter 
re-read and giving the consumer his 
previous and last readings to show 
that the meter was actually read. And, 
he can also be advised regarding his 
next bill, based on the quantity used 
when the meter was re-read. Of 
course, this estimate on his use of 
water for the remainder of the period 
is based on use between the regular 
reading and the re-read. 


Adjusting Excessive Bills 


Leakage on the premises of a con 
sumer causes a higher bill than aver- 
age, many double and triple, depend- 


( ood 


August, 1950 





334 


Regard 
visible or 


mg on the of the leak 
of the type ot leak, 
hidden, the consumer usually assumes 
that he is entitled to an adjustment 
This practice can become very trouble 
The water de 
In every 


size 


less 


some and expensive 
partment interested 
sumer paying for the water consumed, 
but at the same time, it would prefer 
that all leaks be stopped and the con 
sumer pay an average bill covering 
his particular use of the water with 
out excessive waste or leakage. Many 
water departments make adjustments 
for hidden leakage, based on a state 
ment by a plumber or some other 
individual that the leak had been re 
paired. The amount of the adjustment 
varies but some policy can be adopted 
which will allow adjustments for 
certain types of leaks, such as hidden 
leaks which ordinarily would not be 
detected by the consumer. Those 
which are detectable, such as leaking 
toilets or faucets, should be held to 
fepresent neglect on the part of the 
Gustomer, and not subject to adjust 
Ment 

The consumers themselves can be 
af considerable help and render a very 
important service to any water de- 

rtment. A consumer living in a 
Pain locality over a period of time 
fisually notices the drainage, etc. Say, 
during a dry spell an unusual amount 
6f water is noticed by a consumer in 
front of his residence. Many times 
He will call the water department and 
feport it. If a leak is found, the con- 
#umer reporting it should be thanked 
im such a way that he will feel he has 
fendered an important service to the 
@epartment and even though the 
@rainage is from another source he is 


Is con 


Wirts Again Heads 
Cleveland Easterly 
Plant 
J. J. (Jack) Wirts has again be- 
come full time Supt. in charge of the 
Cleveland Easterly Sewage Treat- 


ment Works, after several months of 
dividing his time between that post 
and the engineering department of 
the city. 

This is the same position Mr. 
Wirts left in 1946 to enter private 
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entitled to be thanked for his interest 
in reporting the condition, because 
some time in the future he might ad 

vise of something really important. 
Many times a meter coupling will leak. 
On inside settings the consumer will 
notice it immediately, but on outside 
settings this may not be true and a re 
port by a consumer that water is com 
ing out of the meter box is very help 
ful in getting the leak stopped much 
sooner than might be the case if it was 
not reported. The report is made fre- 
quently because he thinks the leak is 
registering on his meter. After a leak 
of this character is repaired he can be 
notified that the leak was or was not 
registering on his meter. It is felt that 
if the leak registering on his 
meter he is due an adjustment 


Make it Easy for the Consumer 
To Report Emergencies 


\ water department operates 24 
hours a day seven days a week. Many 
breaks, leaking joints, etc not 
always occur during the daily working 
hours and since there is usually no one 
on duty at the office of the water de- 
partment every consumer should 
know who to call in case of an emer 
gency during the hours the office 
and/or shop is closed. This can be 
done by an extra listing in the tele 
phone directory showing the number 
or numbers which can be called, 
nights, Sundays and _ holidays An 
other method of bringing it to the 
attention of the consumers is to print 
the same information on the water 
bills. This serves as another service to 
the consumer, because he then feels 
free to call the department in case of 
trouble The consumer has every 
right to expect service at any time 


was 


do 


business, and it is a credit to the City 
of Cleveland that one of the able 
young men of the sanitary engineer- 
ing field has returned to the fold, so 
to speak. Prior to last February 
when “Jack” began to shuttle from 
the engineering department of the 
city to the Easterly plant, he had 
heen working full time as an engi- 
neer in the city department, after 
leaving private employment about a 
vear and a half ago 


New Kent's Handbook 
Available 

Kent’s “MecHANICAL ENGINEER'S 
HaNnpBoox” for more than 50 years, 
the classic in its field has just been is- 
sued in a new 12th edition by John 

Wiley and Sons, New York City. 
The new edition consists of two vol- 
umes written by a large staff of ex- 
perts, and reflecting the developments 


providing it comes within the duties 
of the water department. This does 
not hold strictly in every case since 
there are many things which can hap 
pen in the modern home and so many 
times the consumer is totally ignorant 
of the operations. He might call to 
say that hot water is coming out of his 
cold water faucet and he not 
know what to do. Obviously some 
thing has gone wrong with his water 
heater, particularly if heated by other 
than the furnace. He can be told what 
he can do and then advised to contact 
his service man for that equipment. 
While it may be annoying to receive 
telephone calls at home for such 
things, it does pay off in better public 
velations. 


ck es 


A water utility being primarily a 
service organization every means 
should be used to apprise the con 
sumers of this fact. The American 
Water Works Association has sent to 
its members considerable material use 
ful in developing better “Public Rela 
tions.” The small water works super- 
mtendent may believe that this ma- 
terial is only applicable to the larger 
utilities, but this is not the case. There 
are numerous ways in which ad- 
vantage can be taken of this informa 
tion, particularly by featuring “Will 
ing Water” as symbolic of water serv- 
ice. In the small water works this 
material can be used very effectively 
on the water bills. Everyone looks at 
the bill and although the use of ma- 
terial stressing the service given by 
the water works does not lessen the 
amount of the bill, it does give the 
consumer something to think about 
in the matter of the service he is get- 
ting for a modest expenditure. 


in mechanical engineering since the 
11th edition in 1936. Vol. I on “De- 
sign and Production” was edited by 
Colin Carmichael, Editor of Machine 
Design ; Vol. II on “Power” was edit- 
ed by J. K. Salisbury of the General 
Electric Co. 

The 12th edition retains the handy 
size and flexible covering of the pre- 
vious edition and while the material 
is condensed, the volumes are larger 
than in the 11th edition. Practice, 
rather than theory, is stressed in the 
new “Kent” and a new highly usable 
index has been included. One hundred 
sixty-eight specialists contributed to 
the new edition as compared with 
seventy-five for the outgoing edition. 


The new two volume “Kent's 

Handbook” is approximately 8000 
pages in length and may be purchased 
from John Wiley & Sons, Inc., 440 
Fourth Ave., New York City 16, N.Y. 
The price is $8.50 per copy. 





FLUORIDES IN AIR OF WATER PLANT 
FEEDING SODIUM FLUORIDE’ 


HE City of Sheboygan, 
inaugurated its 
treatment program in February 
of 1946, At the time, it was thought 
advisable to provide the charging 


fluoride water 


hopper in the chemical storage room, 
above the feeding machine, with a 
suction fan and dust filter to prevent 
contamination of the air in the chem 
ical room with fluoride dust 
rhe itself had been 
rendered as dust tight as possible in 
its construction and installation 


store 


feed machine 


It was further considered advis 
able to provide each operator with 
his own dust mask of type 
proved for protection against toxic 
dusts to be used when filling the feed 
machine. This equipment on 
hand and in use on the first day of 
feeding and continuously 
since. In addition to precau 
tions against inhaling fluoride dust 
during the hopper filling operation 
the operators are required to wear 
rubber gloves which have a gauntlet 
cuff, to wash the gloves under run 
them, 
hands 


ota ap 


was 


fluorice 
these 


ning water before 
and to thoroughly 


after removing the gloves 


removing 
wash the 


While there was no apparent rea 
son to doubt the effectiveness of the 
precautions which were in force, it 
could not be known positively that 
they were effective without tests, so 
arrangements were made with the 
Wisconsin State Board of Health 
Division of Industrial Hygiene to 
test the air in the vicinity of the 
feeder on the main operating floor 
of the plant and at the charging 
hopper in the chemical storage room 
before, during, and after a filling of 
the hopper. 


Experimental Observations 
Aug. 22, 1949, E. J. Otterson 
and W. H. Poppe, Jr., engineers of 
the Industrial Hygiene Division, 
with the co-operation of J. A. Rut- 
kauskas, Superintendent-Chemist of 
the water plant, took air samples in 
the plant and on Sept. | submitted 
their report. The samples were col- 
lected at a rate of 1 cu. ft. per min. 


On 


*In the June issue, Mr. Zufelt reported on 
of sodium silico-fluoride for the fluori 
ot water 


the use 
dation 


Wis.. 


by 
JEROME C. ZUFELT 
Superintendent 


. OF WATER COMMISSIONERS 
SHEBOYGAN, WIS. 


The Author 

in a large impinger containing dis 
tilled water, and each sample was of 
ten minutes duration or 10 cu. ft. in 
quantity, except No. 3 which was five 
minutes and 5 cu. ft. The fluorides 
determined colorimetrically 
using the zirconium alizarin method 

rhe results of the tests were as fol- 
lows: 


were 


ATMOSPHERIC FLUORIDES 

Sample 
No Time 

General atmosphere at 

to filling hopper 

atmosphere f 

filling 


storeroom 


1 l 23-10:33 a.m 


General 
Prior to 
Chemical 
barrel into hopper 
General 
chute immediately 
General atmosphere at 
utes after hopper filling 
atmosphere of 
atter 


». General 
One-half 


hour 

rhe following note was appended 
to the test results: “The maximum 
allowable concentration for fluoride 
dust in an eight hour day, five days 
per week exposure is 2.5 milligrams 
per cubic meter. This figure is based 
on HF which has a maximum allow- 
able concentration of 3 ppm.” This 
was the maximum allowable 
concentration as given to us in cor- 
respondence with the U. S. Bureau 
of Mines 


also 


Comments on Data 

The “Summary and Conclusions” 
of the report by Messrs. Poppe and 
Otterson were as follows: 

“The only condition found in 
which the maximum allowable con 
centration was exceeded was in the 
actual filling of the hopper. It 
should, however, be borne in mind 
that maximum allowable concentra- 
tions are based on continuous 8 hour 
per day exposure, whereas the oper- 


MittiGRAMS Per Cusi 


perator’s 
chemical 
Breathing ne f 
atmosphere on to 


after hopper filling 
operator's desk near Omega fceder 


ation tested is one that is completed 
minutes, 
a day 
“All other atmospheric tests were 
far the maximum allowable 
concentration, showing only minute 
traces of fluorides in the air and in 
dicating the high degree of efficiency 
resulting with the existing precau 
tionary methods 
“It is recommended that the pra>- 
tice of wearing a respirator be con 
tinued during the time of hopper 
filling even though the buildup and 
presence of fluorides in the airgis 
only of a transient nature.” 
Since the tests and reports w 
made a shipment of sodium fluor 
has been received packed in 100 
paper bags instead of 375 lb. barr 
Che open end of the bag is inser 


in five and never more than 


once 


below 


down into the opening of the hop] 


METER 


Location 


desk near Omega feeder 


storeage room, Next to hopper 


operator emptying NaF 


of Omega feeder near flexible sleeve in 


15 min 


chemical storeroom. Next to hopper 


filling 


so that there is c¢ 
siderably less opportunity for d 
to escape the suction of the d 
filter equipment than when pour 
from a barrel with the edge of 
open end resting on the rim of the 
hopper 


when filling it, 


Two or three fillings of the hopper 
are the maximum per week, and with 
four operators fulfilling the three 
eight hour shifts the average number 
of fillings per operator would be one 
in nine or ten days. Even if an oper- 
ator filled the hopper every day and 
too’ 15 minutes to do it he would be 
exposed to fluoride equivalent to an 
8 hour day exposure of only 1/32 of 
the 8.89 mg. per cu. meter determined 
for sample No, 3, or .28 mg. per cu. 
meter on the 8 hour basis, and of 
course he is protected with his toxic 
dust respirator while the sampling 
device was not. 
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Urine Studies 


It was suggested by the Industrial 


Hy 


i further check to complete the study 


giene Division's engineers that as 


we should submit urine samples of 
the operators and compare the 
fluoride content with that of individ 
uals using fluoride treated water but 
not working in the atmosphere of 
the plant. The fluoride concentration 
in urine is closely related to fluoride 
intake into the body, as described in 
a paper by F. J. McClure, Senior 
Biochemist, and C. A. Kinser, Asso 
ciate Chemist, of the United States 
Health Service, entitled, 
‘Fluorine Content of Urine in Rela 
tion to Fluorine in Drinking Water” 
in PUBLIC HEALTH REPORTS, 
December 8, 1944, Vol. 59, No. 49 

Samples were taken and submitted 
on Sept. 19 for analysis. The report 
received from Otterson and Poppe 
follows 

“This is a supplementary report 
to the Atmospheric Fluoride Study 
of Aug. 22, 1949. At the time of the 
previous study, it was suggested that 
@rine samples be collected from the 
Water plant employees and the re 
Shits of these samples used in con 
janction with the atmospheric sam 


for the health evaluation from 


Public 


es 


= 


A. D. Caster 
Now at Cincinnati 

\. D. Caster, who has been Sani 
tary Engineer in the Utilities Division 
of the 2nd Army Corps, Ft. Mead, 
Md.. for a number of years has re 
Signed that position to become Semor 
Sanitary Engineer of Dis- 

ysal for the City of Cincinnati, Ohio 
i, Caster’s former duties took him 
all around the 2nd Corp Area. In his 
few duties he will be concerned with 
the sewage disposal program of Cin 
Ginnati in its efforts to abate pollution 
6f the Ohio River as a part of the 
general cleanup of that stream under 
the guidance of the Ohio River Com 
pact Commission 


sewage 


Polluted Charles 
River Gets a “Drink” 
of $10./MG Water 


Millions of gallons of pure spar- 
kling drinking water from the Boston 
Metropolitan District Commission 
Water Supply System will be poured 
into the Charles River to alleviate 
pollution during dry periods. The 
Massachusetts’ State Senate passed a 
special bill on June 26th permitting 
such use of the M.D.C. water 

The bill authorizes release of 
much as 15,000,000 gals. per day into 


as 
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FLUORIDES IN AIR OF 


WATER PLANT FEEDING 


result of 
to 


fluoride exposure as the 
adding sodium fluorice 
the municipal water supply 
“On September 19, 1949 
plaes were obtained from water plant 
employees and three other 
collected from 
employees working 


powder 


xX sam 
samples 
depart 
in the 
latter sam 
ples were used to determine a control 
level for people that drank Sheboy- 
gan Water but were not exposed to 
atmospheric fluorides. The results 
of the nine samples given in 


lable | 


were 
ment 
downtown ofhce 


water 


T hese 


are 


Table | 


Urinary Fivuoripe SAMPLES 
Fluoride Content 
as mg. HF/L 
of Urine 


Sample 

Number Job Description 
\ Contr 

Superintendent 

Manager 

Cler 


1 Samples 
Dept 
Office 
Office 


rage 

B. Plant Samples 
Superintendent 
Plant 


Plant 
Filter 


Chemist 


Operator 
Relief Filter Plant Operator 

Averag 
“Fluoride concentrations in 


above 2.0 milligrams per liter indi 
cate that excessive amounts of this 


urine 


the polluted Charles to maintain a 
minimum flow. As much as 500,000, 
000 gals. may be used for such dilu 
tion during the dry season 

The M.D.C. is to be paid for the 
dilution water at the rate of $10.00 per 
The bill will be paid 


com 


million gallons 
by assessment seven 
munities benefitting from the freshen 
ing of the Charles River. The com 
munities and the percent of total cost 
to assessed against each are as 
follows—W ellesley 8% ; Weston 7% 


against 


he 





Yes. “Sonny.” this is what is known as a 
sprinkling hose for the lawn and kiddies too 
on hot days. Some day when our City 


Fathers see that we have enough water 
again I'll show you how it works. 


SODIUM FLUORIDE 


element are being accumulated in the 
body 


Uhe 


tions” of 


“Summary and Recommenda 
this report by Messrs. On- 
terson and Poppe were as follows. 

“(1) All urine samples from em 
ployees of the water plant were below 
the safe level. 

“(2) The average concentration of 
the plant employees was 0.41 milli 
grams per liter higher than the office 
employees. In view of the findings of 
the August 22nd study and with the 
limited number of samples taken for 
this study, it is not believed that any 
significance should attached to 
this difference in concentration 

“(3) It is recommended that simi 
lar sets of urine samples be collected 
approximately every six months.” 


be 


rhis report of Sheboygan’s inves 
tigation of atmospheric conditions in 
the water plant as a result of fluoride 
feeding is not offered as an exhaus 
tive nor authoritative study of the 
subject, but as a factual report of 
conditions in the Sheboygan plant 
It appears to us that the precautions 
taken have been adequate and that 
no fear of fluoride potsoning of those 
handling the material is justified if 
precautions such as we are using are 
conscientiously followed 


Newton 22% ; Waltham 15% ; Water 
town 13% 

While it may sound like stark 
heresy to spend good drinking for 
treshening up a polluted stream, as a 
matter of fact the expense to those 
benefitted, amounting to $150 per day, 
is a reasonable cost considering the 
benefits. Those of us in New York 
City, however, shudder to think of 
spilling 500,000,000 gallons of drink 
ing water into any stream. 


Water Conferences Held 
Water Resources Policy Commission 
Sponsor 

Conferences in several key cities 
were held during June and July undet 
the auspices of President Truman's 
Water Resources Policy Conmission 
These meetings were held to obtain 
the views and opinions of various 
citizen's groups on the conservation 
and use of water. Meetings were held 
in Sioux City, lowa, Spokane Wash., 
San Francisco, Calif., Denver, Colo., 
Fayetteville, Ark., Springfield, Mass., 
and Atlanta, Ga., and Phoenix, Ariz 

Among the questions dealt with 
were: extent of government partici 
pation in water resources programs, 
industry's concern about adequate 
water supplies, reduction of erosion, 
stream pollution, municipal water sup 
plies, and civil defense 





SEWAGE WORKS DESIGN 
REQUIREMENTS 


Collection Systems and Pumping Stations 


The First of a Series of Articles Based upon the Current Official Regulations or 
Recommendations of the Health Departments of Various States. 


HEN regula 
tions 
governing the design of sew 

age works, a State Department of 

Health has in mind the correction of 

various faults in that have 

occurred in the past in their various 
works, improve 
them 


issuing official 


and recommendations 


design, 


and endeavors to 
Each state inspects all its treat 
ment plants periodically, discusses 
operation difficulties with the 
ator, studies the monthly reports, and 
better 


opel - 


give advice to obtain opera 


tion 

As a result each State has first hand 
detailed information of hundreds of 
plants. Combining many states, thou 
sands of works are covered, and this 
represents the best, most accurate and 
up-to-date information \ composite 
interpretation of the most recently 
issued regulations by various states 
will, therefore, represent the most up 
to-date design standards, in lieu of the 
fact that there are no universal gen 
eral standards 

Exactly one half of the states have 
issued official standards and recom 
mendations to cover design of works 
within their own jurisdiction. Of 
these, eight have been issued within 
the past three years, and ten in the 
previous five years 
ten states 


Representatives from 
Mississippi 


comprising the Upper 
River and Great Lakes Regions, have 
been for some time preparing design 
standards for sewage works which 
would be acceptable to all ten states, 
and it is expected will be adopted by 
them in the near future. This repre- 
sents what is believed to be the first 
definite action toward universal stand- 
ards for a common interest, and what 
is more significant, five of the states 
have not previously issued standards. 


GENERAL SEWER REGULATIONS 

The older existing sewer systems, 
especially in the larger municipalities, 
were built on the combined system 
to carry both sanitary and storm flows 


by 


LAWRENCE G. RICE 


CONSULTING SANITARY ENGINEER, 
CAMP HILL, PA. 


Sewage treatment was not generally 
considered, and the combined system 
was most economical. Newer existing 
systems, having in mind treatment at 
some future date, were built on the 
separate system, one system carrying 
only sanitary flows, and the other the 
remaining storm and drainage waters, 
including unpolluted industrial wastes 
Storm sewers are not included in the 
regulations for disposal of sanitary 
sewage 

All entirely new sewage collection 
systems should be installed on the sep 
arate plan, and all storm flows ex- 
cluded from the sanitary sewers and 
also excluded from new extensions to 
existing sanitary sewers. Extensions 
to existing combined systems should 
carry only sanitary sewage, except in 
certain cases where the new drainage 
area is small and the stream receiving 
the outfall large, or for special eco 
nomic reasons, or in general where 
conditions will not be adversely af 
fected to any extent 

Interceptors on combined sewers 
for the purpose of collecting sanitary 
sewage for treatment, should be de- 
signed for 3 to 5 times the future dry 
weather average flow before over- 
flowing. This allows for peak sanitary 
flows and also allows for the first 
storm flush, which carries the greater 
percentage of pollution. If storm 
overflows create a nuisance fine 
screening or settling basins should or 


may be, installed 


SEWER DESIGN—CAPACITY 

Sewers are to be designed to carry 
the estimated flows 25 to 50 years in 
the future. Flows should be estimated 
at about 100 gallons per capita multi- 
plied by the contributory future esti- 
mated population, with an extra 
allowance for infiltration, commercial, 
industrial, institutional and other 
special wastes. Positive information 
such as house to house population 
counts, water consumptions, gaugings 
and measurements are favored more 
than estimates. 


k:stimates of peak flows are also 
important, and when abnormal may 
determine at least the lateral sewer 
design. Commercial and industrial 
flows are apt to be a series of peak 
flows and may occur only in the day 
time, and coincident with the peak 
sanitary flows. Pre-treatment or stor- 
age may be required and the peak 
flows ironed out. Institutions, such @& 
schools and hospitals, have less in- 
tensive peaks but most of the flaiy 
occurs in a 16 hour period p 

Lateral sewers should be design 
to carry 400 gallons per capita, 
twice the estimated future domes 
peak flows, plus an adequate allowan 
for extras when flowing full. 

Main and trunk sewers, where pe 
flows are less intense, should be « 
signed to carry about 60 per cent 
the combined carrying capacity of t 
contributing lateral sewers 

Interceptors on combined sewe 
when designed to carry flows stat 
previously, need have but a small p 
centage added for a measure of safe 
and need not be designed to car 
more than that volume. 

Infiltration adds directly to the ce 
of the sewers, and to both the first col 
and the cost of operation of the treal 
ment plant. As it is caused by leak 
joints and construction, th 
standard practice is to strictly limit 
infiltration by specification, or make 
the use of bituminous or equivalent 
special jointing material mandatory, 
especially if laid below ground water 
level. The use of cement mortar joints 
may add as much as 25 gallons per 
capita infiltration. 


poor 


Flows from commercial sources, 
such as laundries and from schools, 
hospitals and institutions, are large 
and require adequate allowances, espe- 
cially in the smaller sewers. Institu- 
tions require about twice the average 
domestic flows per capita, 

Flows from industrial sources, 
when water consumption is large, re- 
quire extra allowances, unless unpol- 
luted wastes may be otherwise dis- 
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It is not customary to attempt 
to estimate future industrial flows un 
less immediate expansion or building 
prospect. Future 

flows should be estimated 


posed 


commercial 
trom 


is m 
gen 
eral zoning plans 

sew 
sur 


Flows excluded from sanitary 
should 
face drainage, roof drainage 


ers include storm water, 
cooling 
water, sometimes cellar drainage and 
if possible air conditioning wastes an< 


unpolluted industrial wastes 


INDUSTRIAL WASTES 


In line with the recent nationwide 
movement to clean up the waterways, 
state after state is passing rigid legis 
lation to limit pollution, and to main 
tain certain new standards of purity 
with authority to enforce them. This 
applies to municipalities, industry and 
other special of pollution, 
whether or not with discharges 
treated at the present time 


Where no treatment works exist, 
the states require preliminary reports 
Govering all the factors affecting de 
Sign of the new works, including ex 
faustive data on industrial and special 
Wastes, including the character, vol 

me, peak flows and analyses. With 
his information the state in posi 
fion, when giving approval to plans, 
to determine that the proposed type 
Of treatment will meet its standards 


Where treatment 
Most cases legislation gives authority 
to deal only with the primary offender 
Wirect. If the offending parties or in 
Mlustry empty directly into the water- 
Ways, the States deal directly with 
them, but if they are already 
Mected to the treatment plant, the 
States deal only with the municipality, 
Meeming that correction of wastes is a 
Municipal and not a State problem 


sources 
are 


Is 


works exist, in 


con 


One state, at least, passing special 
legislation, very recently, authorizes 
direct dealings with industry or other 
parties as well as the municipality, 
when industrial other special 
wastes, are discharged to an existing 
treatment plant, and are a cause, or 
contribute to pollution. The state can 
require industry or other parties to 
correct the nature of their wastes. In 
the opinion of the writer, this is a 
distinct step in advance and will save 
and delaying controversies 
between industry or other parties, and 
municipalities. 


or 


endless 


Che above general authorities, apply 


in case the treatment works should 
cease to turn out a satisfactory efflu- 
ent, due to an increase or change in 
the character of the industrial or other 
wastes. 

The characteristics of individual 
wastes should be studied by the con 
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SEWAGE WORKS DESIGN REQUIREMENTS 
sulting engineer with a viewpoint of 
economy, interference with plant oper 
ation and damage to structures 

For instance simple pre-treatment 
of such wastes as those of canneries, 
packing and slaughter houses, cream 
eries, etc., by plain settling or fine 
screening may 
of plant units and reduce costs with 


prevent excessive size 


out excessive hardship on the part of 
industry. Other wastes from chem 

and gas plants, etc. should require 
neutralization at the source to prevent 
damage to. structures Unpolluted 
organic wastes such as paper wastes 
should not enter the treatment plant, 
and wastes containing a high oxygen 
demand should have that demand 
satished at the source, and inorganic 
wastes also should be removed 


Should inclusion of ground garbage 
be contemplated, its effect upon the 
studied 
be 


proposed treatment must be 
and ample allowance for same 
made 

The Water Pollution Council of the 
Pacific North West Area has drawn 
up a code of “Minimum Require 
ments for the Control of Industrial 
Wastes,” which has been adopted by 
at least one state. This code has been 
a joint effort of 
and one Canadian Province 
pose of the is to 
much industrial waste as possible by 
more careful industrial operation and 
of simple equipment, 
neither to involve much cost to the 
industry. By these means it is ex 
pected that pollution conditions may 
be so improved as to eliminate the 
need for further and more complete 
measures. If however a nuisance still 
exists, then industry will be required 
to install treatment measures to the 
extent necessary 


several other states 
Che pur 
eliminate 


code as 


installation 


The consulting engineer should also 
determine wastes not to be admitted 
to the treatment plant, and to advise 
his client of all these matters and make 
recommendations for his information 
and approval. 


GENERAL DESIGN—STRUCTURAL 


Minimum mean velocities used in 
pipe line design should be at least two 
feet per second when flowing full or 
half full, and based on the Kutter 
formula with “N,” the coefficient of 
roughness, not less than 0.0013. In 
many States use of lower coefficients 
are allowed in certain kinds of pipe 
under proper conditions. N equalling 
0.0011 may used for asbestos 
cement, cement lined or enamel lined 
pipe 


be 


Lower velocities may be allowed in 
special cases, where two feet per sec- 
ond requires undue expense in deep 


cuts or cost of pumping, provided the 
for 


Chis 


proper provisions are provided 
cleaning, flushing and inspection 
is specially true for the upper 600 
feet of dead end lateral sewers. Out 
falls from complete treatment works 
may have only nominal drainage 
grades, or run under a head 

Higher velocities may be required 
ng, giving the 
septic, 


where lines are very long, 
sewage a chance to 
especially where biological treatment 
is employed, and higher velocity 


become 


Is 
necessary in inverted siphons, com 
bined sewers and other special cases 


Pipe Materials 

Pipe materials may include all type 
of pipe with sufficient strength to 
withstand the loads imposed, and not 
subject to deterioration when in con 
tact with the sewage to be handled 
Concrete or metal pipe and certain 
types of joints are not allowed with 
septic or sewage of highly chemical 
character. Cast iron, or other suitable 
metal pipe, with lead or lead com 
pound or mechanical joints, is re 
quired when within ten feet of any 
water main crossing, or bank of 
stream, and within 50 feet of any well 
or water supply. Sewers and water 
mains should be laid at least 10 feet 
apart and never in the same trench 
Plans submitted for approval must 
show location of all water mains and 
hydrants to show that this regulation 
is carried out. Vitrified clay pipe with 
mortar joints are considered equal to 
cast iron, provided the pipe is properly 
laid in concrete. 

Joints in vitrified clay pipe are gen 
erally preferred to consist of bitumin- 
ous compounds poured hot, or by 
special premolded bituminous joints. 
Pipes are required in three foot 
lengths to limit the number of joints. 
Cement joints for V. C. pipe may be 
used, when the pipe line is above the 
general ground water table, or where 
infiltration not a serious matter 
Joints for special kinds of pipe are 
those recommended by the manufac 
turer. Where the contractor is allowed 
use of cement joints or where the con- 
ditions are favorable for excess in 
filtration, the specifications are re- 
quired to limit infiltration to insure 
proper installation. One State requires 
infiltration limited to 12,000 gallons 
per day per mile of 18 inch diam. 
sewers or smaller. 

Minimum pipe size is 8 in. dia. for 
laterals and 6 in. dia. for house con- 
nections. Minimum depth is 6 to 8 
feet cover or sufficient to drain all 
cellars, and to avoid water, gas, storm 
drains and electric conduits when such 
are installed, or to provide ample space 
if installed in the future. Pipe lines 
should be laid on straight grade and 


1s 





alignment between manholes, except 


in larger sizes where entrance is pos 
sible lines in large sizes may be 


] 


Pipe 


alt with curves having a minimum 


lus of about four times the diame 


ter 


Manholes and Siphons 
Manhole s 


changes of grade size, alignn 


slope and 


are required 

ent 

intersections, or for possible 

sewering, and having a 

minimum spacing of about 400 feet on 
more o1 


small 1 
large W here 

the 
depressed a dis 
rf the 
lines 


\t 


future street 


sewers, and 500 or 
sewers and outfalls 
small pipe lines increase in size 
lower pipe is to be 
of half the 
diameters, and for 
three quarters of the difference 
the drop is 
feet, drop manholes 
quired. Manhole 
with half tile or carefully shaped in 
concrete and the invert 
brought up to the top of the main pipe 
Side inlets have easy curved channels, 
drop going through 
the manhole is sufficient to maintain 
minimum velocities Manholes 


required to have tight construction to 
1 to | tight c truction t 


difference « 


larg 


tance 
€ pipe 
intersections where 
than are re 


inverts are lined 


concrete 


and the grade or 


are 


avoid infiltration with adequate C.1 
frames and covers and with steps o1 
about 15 in 

Flush 
flushing, or equivalent means to flush, 
re required at the ends of 
with flat grades or having continually 
very flows. No 
water supply is allowed to 
manholes 


centers 


manholes with automatic 


sewers 


low direct connections 
the 


enter the 


with 


holes are not considered the 
equivalent of a but 
allowed on dead ends not over about 
200 feet in length, the 
will never be extended. Lamp holes 
may be allowed in very deep cut or 
tunnel permitting the manhole spacing 
increased and thus save the cost 


Lamp 
manhole, are 


where sewer 


to be 
o1 some deep manholes 


Inverted siphons should consist of 
cast iron pipe or other pipe laid i 
concrete and under streams, 
depressed railroads or roadways, or 
for other causes. There are at 
two lines of pipe properly sized and 
that the lines may be 
rotated, or some lines closed in order 


passing 
least 
valved, so 


to preserve cleaning velocities, and are 
provided with means for flushing, rod 
ding and inspection facilities, with an 
access manhole on each end. The pipe 
lines should be at least six inches in 
diameter, and sufficient loss of head 
going through the siphon should be 
allowed, to maintain in separate sys- 
tems a velocity of at least 3 feet per 
second on average flows, and 5 feet 
per second on combined sewer peak 
flows. 


SEWAGE WORKS DESIGN REQUIREMENTS 


TREATMENT BEFORE PUMPING 
STATIONS 

Pumping stations may be auxiliary 

r stations equipped pumps 
may be main stations 

at the treatment plant, 
pumping 

If located 
location 1s 


hooste witl 


or eyectors, o1 


located either 


I sone distance away, 
through mains to the plant 
at the plant, the preferred 
after the primary settling tanks 

cast 


compound 


consist of 


lead 


Che toree 
pipe witl 
joints or other metal pipe with equally 


Main may 


iron lead or 
good joints, asbestos cement or prop 


designed concrete 


erly 
ind joints. A minimum 
> 


pressure pip 
velocity of at 
least 2 teet per second should be 
maintamed 

Prior to each station some means 
of overflow or equivalent safeguard 1s 
that, in case of complete 
breakdown power failure, cellars 
must not be flooded. This may take 
the form of overflow auxil 
iary power units. In combined system 
interceptors, generally the 
provisions installed to take care of the 
surplus storm sufficient. 
When _ possible, outfalls 
should at least be screened, or in very 
critical locations, settling 
tanks should be provided and the set 
tled sludge later pumped to the treat- 


ment works 


installed, so 


pa 
weirs oT 
overflow 


water, is 
emeryency 


storage 


\ll pumps are preceded by coarse 

screening, or the run 
through shredders to reduce the size 
of the large organic matter in order 
to prevent clogging of the pumps, un 


bat sewage 


less the pumps are located after the 
primary settling basins, or are ot a 
type where no protection is necessary, 
or where provisions are made to by 
pass the coarse material and not go 
through the pumps, or if pneumatic 
ejectors are used 

Grit chambers are to be installed in 
all combined systems, and in separate 
systems where grit may be expected 
They should located before the 
pumps if practicable, or provisions 
made in the wet well to handle grit 
and settleable material which may 
accumulate. Grit chambers should pre- 
cede shredders if possible, and bar 
screens if practicable 


be 


Coarse screens may be of the basket 
or hand raked bar screen type, with 
proper provisions made to handle the 
screenings in small installations. In 
large installations, mechanically raked 
bar screens in duplicate, or where a 
single unit is used, a hand raked bar 
screened by-pass is provided. Means 
should be provided to cut out and de- 
water any unit for repairs or inspec 
tion. The screenings for small plants 
may be removed for disposal in closed 
cans, and for large plants power 
grinders should be provided. If the 


339 
sewave Is passed through shredders a 
by-pass channel equipped with a hand 


All 


screening processes are laborious, and 


raked screen is to be provided 


adequate means and space should be 
provided for easy access, repairs, in 
spection and operation, and also ade 
quate lighting and forced ventilation 
when below ground level 

Hand rake screens should have 
lear openings of 1 in. to a slope of 
ibout 30°, and a net perpendicular 
submerged area of 150 to 250 per cent 
of the of the 
of 300 per cent in case of com 
bined Mechanical screens 
should have clear openings of 34 to 
1 in. or larger depending upon pump 
and treatment plant requirements 

Grit chambers for small plants 
usually should be of the channel type 
and cleaned by hand. They should be 
in duplicate, 30 to 60 feet long with 
provisions installed to regulate the 
depth so as to maintain approximately 
a velocity of foot per secondy 
Space is to be provided to store t 
or three days collection of grit in t 
bottom of the channels, and the i 
stallation is to be valved in order 
be able to alternate channels or to I 
one out of service. A grit chaml 
placed in front of a Parshall flume 
satisfactory with velocities well reg 
lated 

Grit chambers for large pla 
should be of the channel or pit typ, 
with mechanical equipment to remo’ 
the grit. The channels should be 
least in duplicate, and have the sar 
general provisions as for the sm 
plants. Two mechanical units, or « 
unit and the other channel equip] 
for hand cleaning may be provi 
Some cleaning of the grit takes pl 
n the scraper conveyor action, a 
clear water sprays may be installed 
necessary to clean the grit completel 

In the pit type, no special veloci 
need be maintained and organic mé 
ter is expected to settle out with t 
grit. Mechanical equipment should be 
provided to sweep or elevate the de 
tritus from the pits, and various 
standard means may be provided to 
wash the organic matter from the grit 
and return it to the sewage. If the 
equipment can be elevated out of the 
pit for repairs without requiring a 
shut down of the plant, only one unit 
need be provided. 


area mcomimng sewer, 


and 


sewers 


one 


PUMPING STATIONS 

Pumping stations should be so lo- 
cated as to be above flood levels or 
must be protected against flooding and 
be able to operate continuously. 
Pumping stations having a separate 
wet well and a separate dry well con- 
taining the pumps, are universally 
preferred and mandatory in many 
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340 
states. If, however, the pumps are 
in the wet well, provisions are 
made to be able to uncouple and ele 
vate the pumps for repairs 

The wet well should designed 
with sumps or a narrow channel out 
of which sewage is taken up in the 
pump suctions and as little settled 
matter allowed to accumulate as pos 
sible. The bottom should have slopes 
of about 1% vertical to 1 horizontal 
to the sumps or channel, with the wet 
well containing about 10 to 20 minutes 

the average flow below 
The wet well may contain 
measuring device, the grit 
or the screen, or all 
three. When these units are located in 
the wet well, ample working space, 
adequate lighting and forced ventila 
necessary. Both wet and dry 
wells are to be entirely housed with 
the wet well entirely separated from 
the dry well with a solid partition wall 
which is carried up to the ceiling of 
thé superstructure. Means of entrance 
atl stairways are to be entirely sep- 
afate, in order to prevent contact of 
nwpisture and gases from the electrical 
equipment and machinery 

The dry well, containing the pumps, 
slibuld be drained and provided with 
bond» sump pump, have ample 
faom for access to all parts of the 
plmps, be well lighted and ventilated, 
amd have stairways and necessary 
equipment. The superstructure above 
the dry well should contain the elec 
tfical and control equipment, and 
other apparatus pertaining to the 
jamping process. It may of course 
he part of the treatment plant and 
contain other equipment and treat- 
ment units. The motors may be located 
Gm ground floor or in dry well, in 
Which case the dry well must be pro- 
tétted against flooding. Pump houses 
af control buildings are to be ade 
q@ate heated, designed and equipped 
t@ conform to all safety regulations. 

\t least two duplicate pumps or 
ejectors are to be provided in all sta- 
tions, each having sufficient capacity 
to take the entire peak flow. Where 
more than two pumps are provided, 
which is mandatory in large plants, 
any one pump may be a spare and the 
combined capacity of the other pumps 
should be sufficient to handle the peak 
flows 

Pump operation, when the station 
is located at or near the treatment 
works, should be such as to pump at 
the same rate approximately as the 
sewage enters the station. If only two 
pumps are provided they are provided 
with multi-speed motors or variable 
couplings to accomplish this result. If 
three or more are provided, one pump 
should have the capacity of about 
minimum flow and run almost con- 


located 


be 


storage on 
high water 
either the 


chamber har 


tion are 
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SEWAGE WORKS DESIGN REQUIREMENTS 


tinuously. The others should be pro- 
portioned to the proper size and num- 
ber with some equipped with variable 
speed motors or variable couplings, 
and all automatically controlled, in 
order to eliminate peak flows consist- 
ent with the requirements of the treat- 
ment works 

Pumps are to be placed at an eleva- 
tion giving positive head on the pumps 
at all times. In case however pumps 
do have a suction head, it should be 
limited to 10 feet and pumps should 
have automatic priming devices. 
Pumps may be of the non clog, single 
suction type, either vertical or hori- 
zontal, close coupled or with motors 
on the ground floor, with adequate 
seals and cleanouts. Pumps should 
have individual suction lines and be at 
least 4 in. diameter with inverted flare 
ends in the wet well and valved. The 
discharge lines are to be at least 4 in. 
diameter and have both and 
check valve 

Water supply should be furnished 
at all stations but if connected to float 
valves, meters, pumps or other equip- 
ment, there must be a break of at least 
6 in. * the clear between the supply 
and ultimate connection. This is gen- 
erally accomplished by the use of a 
surge tank with the service valved 
outlet well above the high water in the 
tank, and pressure should be main- 
tained by use of small power pumps. 


valve 


If serious results will occur in case 
of power failure, two of 
power may be provided, or gasoline 
driven pumping units or generator 
installed. For small stations a 
portable gasoline pumping unit may 
be provided. Automatic alarms inde- 
pendent of the power supply may be 
provided to give warning of high or 
low water, pumping difficulties, and 
power failure. 

In case recirculation of sewage or 
sludge occurs, and is handled by the 
main pumps, extra capacity must be 
allowed. 

Sewage flows should be metered at 
all plants and the measuring equip- 
ment located where necessary to 
record the flow for the purposes of 
proper operation. In some plants the 
measuring device may come before or 
directly after the main pumps. The 
measuring device may consist of 
weirs, flumes, venturi and flow meters, 
with indicating and recording equip- 
ment, and in sufficient detail to keep 
detailed records of various opera- 
tions in the type treatment plant in- 
stalled. 

Electrical equipment should be se- 
lected to withstand the special hazards 
to which it will be subjected, such as 
moisture, vapor, drips, splashes, cor 
rosive or explosive gases as the oc- 
casion may require. 


sources 


sets 


Provisions should be made to allow 
easy removal of equipment for re 
pairs, and spare wearing parts and 
standard sets of tools and accessories 
should be furnished. 


OVERFLOWS AND BY-PASSES 

Overflows and by-passes are neces 
sary in all systems, but are subject to 
strict limitations to avoid indiscrimi- 
nate uses. 

Overflows generally occur at each 
regulating chamber on interceptors on 
combined sewers. These generally 
should be adjustable and their use 
unrestricted. 

Overflows or means to prevent 
flooding of cellars if necessary and 
located before pumping stations have 
already been described 

By-passes should be provided 
around all of the various treatment 
plant units, except possibly the sludge 
digesters and Imhoff tanks. so that 
each can be laid out of service for 
cleaning and repairs, but the other 
units can be kept in service and the 
sewage at least receive some degree 
of treatment before discharge, even if 
only disinfection. 

Some units, such as activated units 
should be protected from unusual 
peak flows by means of overflows dis- 
charging into the following treatment 
unit. 

In the case of all sanitary sewers 
with treatment works, no general by 
pass is allowed unless it is sealed, and 
permission obtained from the 
proper authorities, to break the seal 


Is 


OUTFALLS 
QOutfalls should be designed with 
the same regulations as trunk sewers 
unless following a complete treatment 
plant when it may be designed regard- 

less of cleaning velocities 
Outfalls may be extended into the 
waterway well below low water level, 
and should be protected against 
freezing, floods, erosion by currents 
and other hazards. If outfall from 
only partial treatment plants are ex- 
pected to cause nuisances, some form 

of dispersion is required. 


PROVISIONS FOR SAMPLING 

Sampling provisions are necessary 
in all plants at strategic points in order 
to determine the performance and 
efficiency of each treatment unit. Raw 
sewage and final effluent sampling 
provisions are necessary in every plant 
and should be close to the metering 
device in order to allow weighted 
samples. 

(The second article in this series 
will deal with primary sewage treat 
ment units and will appear in an early 
issue. ) 





MODERN SEWAGE CHLORINATION 


PLANT’ 


Bronx—Hutchinson and South Yonkers in Westchester County 


HE Bronx-Hutchinson—South 
Yonkers Sewage Plant, located 
in Yonkers, N.Y., serves a heav- 
ily populated area of 55 square miles 
It was built in 1931 by the Westches- 
Sanitary Sewer Commis- 
sion and is now operated by the 
County of Westchester, Department 
of Public Works, Division of Sew- 
James ©. Harding, Commis- 
sioner; O. F. Gerlach, Supt. of 
Sewers. Together with the Mamaro 
neck and the Sawmill—North & Cen 
tral Yonkers Plants, it plays a major 
role in the sewage treatment program 
of Westchester County 
Chlorination is applied to the in 
fluent and effluent. With respect to 
chlorination, the South Yonkers 
Plant presents a rather interesting 
picture of how one plant has kept 
pace with the latest developments in 
the field, and put these developments 
into practical effect with resultant 
savings and economy in operation 


Original Station 

Chlorination was included in the 
original design of the plant agd was 
furnished by six W&T chlorinators 
of the visible vacuum type. Four of 
these machines had a daily capacity 
of 750 pounds each, while the re- 
maining two were of 350 pounds ca 
pacity per twenty-four hours 

\ railway siding laid directly in 
side the plant allowed flat cars loaded 
with ton chlorine containers to be 
placed within the building proper 
An overhead crane lifted the ton con- 
tainers from the car as required 
Originally two one ton containers 
were used, both resting on a scale 
Liquid chlorine flowed from the ton 
container in use, passed through an 
electric evaporator and then to the 
chlorinators. Chlorine solution from 
the chlorinators was delivered under 
a slight negative head through a 
ceramic pipe line to specially de- 
signed hard rubber diffusers installed 
on a slope leading from the bottom 


ter County 


ers, 


*Photographs by Norman Germond, Indus 
trial Photographer, Great Notch Farms, N.J 


by 
ARTHUR E. NICHOLS 


Supervising Operator 


WESTCHESTER CO. DEPT. PUBLIC WORKS 


YONKERS, N.Y. 


The Author 


f Betwe nan old and a nct chlorinator j; 


of the rack screens to the bottom of 
the grit chambers. In addition, final 
chlorination of the effluent was pro- 
vided through two 3-in. hose lines, 
each one extending some 60 ft. down 
into its respective 48-in. outfall pipe 
Those were the highpoints of the 
original chlorination layout. Like 
most such designs it was basically 
sound although various unforeseen 
troubles developed during actual 
operation that had to be overcome. 
For example, a very effective pres- 
sure reducing valve was installed in 
the chlorine gas supply lines to take 
care of eliminating occasional chlor- 
ine liquefaction because of chilling of 
the gas lines. Similarly, air binding 
in the chlorine solution lines was 
eliminated after a study showed that 
an aspirator would alleviate this 
trouble. Another step forward to 
wards greater ease of operation and 
lowered maintenance costs occurred 
when the dual ceramic solution dis 
charge lines were replaced with rub- 
ber lined steel pipe. Although such 
equipment has now become stand- 
ard, it was something quite new when 
the South Yonkers Plant was built. 


Tank Cars Used 

As all these changes were gradu- 
ally accomplished, it also became ap- 
parent that better use could be made 
of the railroad siding into the plant 
Instead of using this siding for mul- 
tiple unit cars each loaded with 16 


individual ton containers, a change 
over was made so that 16-ton tank 
cars could be used for the chlorine 
supply. 

This change resulted in two major 
advantages, a reduction in the cost 
of chlorine and a saving in handling 
and hook-up time. For example, a 
single hook-up operation for 
16-ton tank car took the place of 
moving 16 single ton containers f 
the flat car and hooking them up 
separate times. 

Naturally, in changing over to 
tank car supply, every. effort v 
made to find the best and saf 
methods of handling such an ins 
lation. The system used at the So 
Yonkers Plant is perhaps one of 
most practical in use today. Conn 
tions are made from one of the tz 
car liquid valves to a perman 
liquid line leading to the evaporat 
and from one of the tank car 
valves to a permanent gas line le 
ing to the low capacity chlorinato’ 

\ by-pass is used between these t 
connections 


Hook-up Procedure 

To use this hook-up for placing 
tank car in service the procedure 
as follows: 


1. Make up all connections securely usi 
new gaskets in all union joints 

2. Open each of the four valves on 
hook-up one turn 

3. Open the gas valve on the tank car oné 
turn 

4. Test the entire hook-up for leaks. 

5. Open the permanent gas line valve one 
turn and allow the line to come up to 
tank car pressure Note pressure 

6. Close the valve on the liquid line side 
of the by-pass, also close the tank car 
gas valve, then draw down the pressure 
in the gas line to about 15 psi. 

7. Open the valve on the permanent liquid 
line. Note pressure. Close the liquid valve 
on the tank car or ton container now in 
use 

8. Open the tank car liquid valve slowly 
The pressure will rise or fall on the liquid 
line to the pressure of the tank car being 
placed in service. 

In this procedure, if leaks develop at 
any time, by proper use of hook-up the 
chlorine can be drawn out of any part of 
the lines 


the 
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MODERN SEWAGE CHLORINATION PLANT 


Two 16-Ton Chlorine Tank Cars on Siding Inside the Building 


Chis entire method using the by 
Pass is particularly effective from a 
Safety viewpoint. Leaks, which are 
As gas, are easily and quickly detect 
ed. This means that the danger of a 

volume of immediately 
forming from leaking liquid is elim 
inated. Instead only a minute amount 
chlorine gas the 
event of a leak and that can be quick 
ly dissipated with adequate ventila 
tion 


ot ras 


of will escape in 


Change Over Standby 

Some provision had to be made to 
have when tank 
cars were changed. Thus, two ton 
containers are available on a stand 
by with one connected into the 
permanent liquid line at all times 
rhis ton container is put into opera- 
simply opening the liquid 
valve as required 


chlorine available 


basis, 


tion by 

Following these general rules of 
practice that were developed through 
several experience, and 
using a tank car setup with a bypass 
will enable safe, efficient handling of 
tank cars within a plant to become a 
reality 


years oft 


Increasing Capacity 

Having obtained a cheaper and 
easier method of handling the chlor- 
ine supply, the next step in the 
development of chlorination at the 
South Yonkers Plant was to keep up 
with the increasing capacity demand 
lo meet this increase, a new machine 
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> 


was installed in 1937 
first installation of a 2000 Ib 
ity Wallace & Tiernan Master Chlor 
nator. Results with 
this machine that it was made a 
permanent part of the installation 
later on in that vear. With this chlor- 
inator, plus those of the 


capac 


good 


were so g 


original 


— 


his was the 


installation, sewage chlorination re 
quirements were fully met for several 
years 

\s the years passed, taking then 
toll of the older machines, a study 
was made to see if these machines 
could be replaced by newer equip 
ment which would result in 
savings through more efficient opera 
tion based on better design 

\fter a careful the 
various factors involved an air-opet 
ated W&T master chlorinator 
installed on a test basis. The results 
have been particularly satisfactory 
for several reasons. The air-operated 
chlorinator which will handle up to 
a maximum of 3000 pounds daily re 
placed four older worn machines, 
making more space, and simplified 
the control problems. (By some mod 
ification the new machine can be in 
creased to a 6000 pound capacity.) 
It was a particular help in making 
chlorine application more flexible, as 
the air master was connected to one 
chlorine solution line and the second 
solution line to the older 2000 pound 
machine of 1937 and the two 350 
pound machines. 

With such a set-up the chlorine 
flow can be split evenly between both 
lines for grit treatment as desired. 

rhe new machine also has made 
for greater economies in maintenance 
with fewer parts and mainte 
nance time required. The results of 
the test on this chlorinator have been 
so successful that in addition to mak 
ing this machine a permanent part 


greatet 


analysis of 


was 


less 


Close-up of Hook-up to Tank Cars 
Note by-pass line) 
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Grandfather. Father, and Young Master Chliorinator 


of the system a long range plan is in 
the making whereby a 
master will be installed, and the two 
— 

350 pound machines kept as trim 
mers, to be used to empty tank cars 
their 


second alt 


when capacity becomes very 


, 
iow 
of chlori 


From this brief review 


Kentucky Accelerates 
Stream Pollution 
Abatement 


the 


With passage of 
establishing a state water pollution 
control commission in June, the State 
of Kentucky has accelerated its cam 
paign to clean up the streams of that 
The new law was inspired by 
the 


legislation 


state 
the participation of Kentucky ir 
Ohio River Compact Commission 
The new Kentucky Commission 
which will be headed by F. Clark 
Dugan, Dir., Div. of San. Engng. Ky 
State Health Dept., is empowered to 
establish quality standards for waters 
in the state according to their uses and 
to issue orders for the abatement of 
waste discharges or adoption of 
remedial measures to curb pollution 
Pollution control activities in Ken 
tucky will be closely integrated with 


ht 2000 lb. and in the center the n 


master chlorinator) 


mm the ri 


nation at the South Yonkers Plant 
the value of maintaining a progres- 
sive attitude towards new ideas and 
methods is evident. At the South 
Yonkers Plant this attitude has evi 
denced itself in the development of 
sound handling techniques—as in the 
case of tank cars—and in the adop 


the Ohio River 
Three members of the new 


interstate program 
Kentucky 


Commission are also commissioners of 
the Ohio River Compact Commission 


Valuable Measuring 
Device 


Some time ago the writer showed 


how to measure accurately between 


RULE 


two walls or objects that cannot be 
measured directly with a rule or 
steel tape. He said, in a nutshell: 
use two sticks such as laths or any- 


w air operated W. 


tion of modern equipment for chlori 
nation However, it should 1 
stressed that new methods and equiy 
ment were adopted only after tria 
under rigorous day-to-day operatin 
conditions had proved their wort 
from both an efficient and economical 
viewpoint 


thing else that is stiff and clamy 
them together as indicated in th 
sketch. You then have the exact dis- 
tance between two points—more ac- 
curate than obtained by most other 
methods that are in use 

\ friend, however, has improved 
the writer’s method by suggesting 
that one of the sticks be of definite 
length indicated by the word 
“bar” in the sketch. Then if the 
other stick is a “rule” you can imme 
diately find the total distance in 
inches. Thus if the bar is 30 inches 
long, and the rule reads 10 inches at 
the tip of the bar, the distance be- 
tween the points would be exactly 
30 plus 10, or, 40 inches 

To go my friend one step better, 
his device could be made up of three 
bars, two of which can be graduated, 
for measuring a greater variety of 
widths.—lV. F. Schaphorst. 


as 
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SOME FURTHER OBSERVATIONS 
ON THE C.O.D. TEST 


Experiments on Oxidized Effluents 


PON completion of work cor 
relating the dichromate oxygen 
consumed test with the first 


stage oxygen demand of raw and set 
tled sewages, the writer proceeded to 
the examination of oxidized effluents 
\ series of interruptions to the work 
—including a long delay in obtaining 
a replacement thermostat for the 20’¢ 
incubator—tresulted in publication of 
the material at hand in Aug. 1949 

Eventually work was resumed, only 
f come to a complete halt upon the 
Writer's transfer from the Fort Jack- 
$n sewage treatment plant to his 
Present position. Since, at the time 
@f writing, no results have been pub 
7 on applications of the C.O.D 

st to oxidized effluents, it was de 
Gicled to release such data as are avail- 
able 


Experimental Work 


First efforts were made with settled 
frickling filter effluent (final effluent 
Of the Fort Jackson treatment plant) 
Procedures used were exactly the 
Same as those described in the previ- 
Ous report’ except that the samples 
Were sterilized for suppression of 
Ritrification by use of acid according 
fo the instructions of Hurwitz” et al 
Settled Fort Jackson sewage was used 
for seed 

Table I shows the resulting wide 


Table I 
CoMPARISON oF B.O.D 


Final Effluent 
(Results in ppm.) 


AND C.O.D. 
Sterilized, Seeded 


8.0.0. c.0.D. 
Cale 

S day 6 day 
17 
18 
18 
44.0 
44.0 
42.0 


17.6 
12.0 
14.0 


20.0 
26.0 
19.0 


* While the studies reported here were dis 
continued before completion, for reasons cited 


they are presented for the 
use of others who may be interested in the 
investigation of the C.O.D. test and its pos 
relation to B.O.D 


in the paper 


sible 
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discrepancy between the C.O.D. and 
the total first-stage demand calculated 
from dilution procedures. After some 
fumbling around, it was decided to 
investigate the fate of the nitrogen in 
the samples during the dichromate 
reaction as a possible explanation of 
the difficulty 

It has been shown by various work 
ers” that where samples consisting 
of raw settled sewage are involved the 
residue of the C.O.D. test, when alka- 
lized and distilled as in the Standard 
Methods” 


liable results in determining total 
nitrogen. A series of analyses were 
run comparing the Standard Methods 
total nitrogen with the nitrogen in the 
residue of the C.O.D. test. As shown 
in Table II, a nitrogen value for this 


Table II 
COMPARISON OF KJELDAHL, NITRO- 
GEN, C.O.D. AND FREE AMMONIA 


(Results in ppm.) 


c.0.0. Tota! 
Nit 


oxidized effluent which would agree 
with that of the standard methods 
could be obtained only by adding to- 
gether the C.O.D. residual nitrogen 
and the free ammonia nitrogen ob- 
tained by Nesslerization. 

The inevitable conclusion was that 


Kjeldahl test, will give re- the free ammonia was being ozidized 


Table Ill 
ComPARISON oF B.O.D. ano C.O.D 
(All results in ppm.) 

Plant Final Effluent 


Col. (3) 


Sample Calc. 
Ult. 8.0.D. 


Ft. Jax 


Comp 


Ft. Jax 
Comp 


Ft. Jax 
Comp 


Greenwood 
Abattoir 


Ft. Jax 
Grab 


Ft. Jax 
Grab 


Ft. Jax 
Grah 


Average 


Note 
Median values used except where marked 


* average of 2 values 


(6) 
c.0.D. 


(4) 


Free 
NH,—N 


(5) 

NHs 

Corr. 
(2.41 x Col. 4) 





SOME 


by the dicl Since this effect 


relatively 


romate 
probably resulted from the 
small quantities of carbon available, it 


eliminated 
In 

accurately 

shorter reaction period, 


to stick to the « 


boiling, determine the 


might be by reducing the 


reaction time view of possible 


difficulties ou timing the 


it was decided 


riginal six minutes 


free ammonia 


' 
separately and develop a correction 


rhe possibilities of using this 
1 1 second 


effect to measure te 1 ine 


demands were not investigated 


\nother 
1 


stage 
series of analyses was un 
dertaken with results as 
lable III \fter 
heen completed the average difference 
.D first 
the 
ammonia, ob 
the 


more samples 


shown in 


five samples 


hetween and dilution 


] 
ce 


stage mands was divided by 
tree 


266 tor 


aveTrave value tor 


taining a tactor ot am 
tion. Two 

run which, used 

tor of 2.6l—a value 
be improved 

of 

in 


monia corre 
were with the others, 
fa which 
longer 

were 


witl a 
\ttempts 
this figure 


series analyses 


mace vain to correlate 
with some equation for the oxidation 
of nitrogen, suggesting that a mixture 


lable 


OMPARISON OF B 


FURTHER OBSERVATIONS ON THE C.0O.D 
Analysis of the 


still re 


of oxides was formed 
the 
mains unfinished business 

Most of the analvses were don 


distillate from reaction 
mn 


calculations based on 
although single 


for 


triplicate with 
the 


values 


median as before, 


would probably — suffice 


routine work 
\ttention next 
study of trickling filter effluent 
with sadly 
dilution method 
of the 
methods 


was turned to a 
(no 
scrambled results 
(Table IV) 
data the 
graphical suggested by 
Churchill" that nitrifica 
tion was occurring in spite of the pre 
liminary acidification. Probably the 
reduced flow at the Fort sewage treat 
ment plant at this time had made the 
sewage unsuitable for use as a first 
seed. Unfortunately, the writer 
was then unaware of the work of 
Placak, Ruchoft and Snapp whose 
procedure of chromate ion 
(2 ppm.) to the dilution water would 
have suppressed nitrification in the 
seed and well as the sample. Note that 
the triplicate C.O.D are in 
good agreement 


settled ) 
for the 


Examination by 


suggested 


stage 


adding 


values 


1\ 


O.D. anp C.0O.D 


(All results in ppm. ) 


Effluent 


Filter 
(2) (3) 


6 day Ult. Calc 
8.0.0 8.0.0 


Md.-Del. Water & 
Sewage Short School 


In Mid-June, the Maryland Dela- 
ware Water & Sewage Association 
held a Short Course for water and 
sewage plant operators at the Johns 
Hopkins University, in Baltimore 
More than 35 “students” attended the 
short course. The was 
sponsored by the Maryland and Dela 
ware State Departments of Health 
ind the Chesapeake Section of the 
AWWA. Sixteen papers or demon 
strations were presented, A laboratory 


pe 


course co 


seminar and question and review 


( Not 


Settled ) 


(4) (5)* 


Free NH 


NH>-N 


riod were also held. At the end of the 
course, certificates of attendance were 
presented by President Ralph E 
Fuhrman, Supt. Blue Plains Sewage 
Works, Washington, D.C 


Haifa to Construct 
Sea-Outfall 
Officials of the port city of Haifa, 
Israel, have issued a call for engineers 
to aid in the design and construction 
of a $3,000,000 sea-out fall sewer line 
Phe project will be headed by ]. L. A. 


Watson, Chief Engineer, and Abra 
ham Erlich, Drainage and Water Sup 


TEST 


Conclusions 

1. It appears probable that the form 
of the dichromate C.O.D. test used in 
these experiments will serve to readily 
determine the ultimate first-stage 
B.O.D. of oxidized effluents of sew 
age treatment plants if correction ts 
made for the free ammonia content of 
No stiochimetric justifica 
tion was found for the correction 
factor used, but it held good over a 
considerable range of ammonia con- 
tent 

2. Observations on plain trickling 
filter effluent (not settled) in 
conclusive, due possibly to poor seed 
quality, but the trend of the data sug 
gests that the corrected C.O.D. values 
are probably valid 


the sample 


were 
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ply Engineer of Haifa. These two 
men have been in the United States to 
purchase necessary equipment and 
supplies and to interview candidates 
for employment as engineers on the 
project. Mr. Watson is a former New 
Zealander, who served as Chief Engi- 
neer of Haifa under the British 
mandatory regime and who has been 
retained by the State of Israel in the 
same capacity 

The new sewer outfall line will ex- 
iend into the Mediterranean for some 
S00 yards. It is being financed by a 
recent loan through the Export- 
Import Bank 
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WASTE TREATMENT PLANT 
OF THE ALAN WOOD STEEL CO. 


Alan Wood Steel Company 
Pa., 


Pennsylvania 


in com 


r i VHI 

of Conshohocken 

plying with ,the 
program for abating pollution of the 
streams of the Commonwealth has 
constructed a plant for the treatment 
of waters being discharged into the 
Schuylkill Rivet The system re 
various diversion 
pumping elements, an oxide concen- 
trator and a clarifier, including a 
system for neutralizing the spent 
waste acid pickle liquors produced 
by the processing of strip and sheet 
steel. The plant was constructed in 
1949 at a cost of approximately 
$775,000 to handle 17,000 gpm. of 
waste waters 

Primarily, the purpose of the sys 

tem to remove iron oxides (mill 
Scale) and oils from the waste waters 
produced through cooling usage in 
fhe Blooming Mill, Plate Mill and 
fecently installed Strip Mill 


Oxide Concentrator 


» After 
$rom the various mills in 
fepting 36” 

Water passes 
flume to a twin-type 
trator, 91 ft. long x 12 ft. deep, where 
the heavy 
through sedimentation 
hous flight conveyers (speed of 2 
i.p.m.), deposit the oxide sediment 
in boxes for easy truck removal. An 
pil skimming automatically 
skims the surface oil, which passes 
to a well, where it removed 
pumping for disposal. Effluent water 
the Concentrator 


quired sewers, 


1s 


collecting the waste water 
an inter 
sewer the 
Parshall 


Loncen 


waste-water 

through a 
Oxide 
removed 


oxides are 


[wo contin 


wer 
by 


leaving Oxide 


passes over two aerators to a mixing 
chamber, where make up water 
added from the river 


Clarifier 


Passing underground, the Oxide 
Concentrator effluent passes through 
a 125 ft. center-feed Door Clarifier 
with a depth of 13 ft. Sludge is peri 
odically removed through pumping 
to a disposal area created by Alan 
Wood Steel Co. as an impounding 
reservoir or lagoon for this usage 


18 


only 
On top of one rake arm of the 
Clarifier an oil skimmer, which 


1s 


forces the surfaced oil to a receptacle 
for this oil, whence it is piped to the 
oil well previously mentioned 


For continuous 
Clarifier provides a retention time 
from 35 to 40 minutes, the clarified 
being discharged through a 


operations, the 


water 
saw-tooth weir to a collecting trough, 
and piped to a clear well under the 
pump station 

Two pumps of 8500 g.p.m. each, 
electrically driven by 350 h.p. motors 
lift 17,000 g.p.m. from the clear well 
and return the water, at 60 p.s.. to 
the mills for reuse. A stand-by steam 
turbine driven pump unit, of 350 h.p 
is installed to provide water in the 
event of an electrical failure 

If, due to a reduction in the de- 
mand of mill water, a build-up occurs 
in the return water, this surplus clar- 
ified water automatically overflows 
in the clear well to the river, until 
the make-up water has been reduced 
to meet the mill requirements. Effec 


Waste-Water and Pickling-Liquor Treatment Plant. 


‘4 
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() 


tive control at the pumping station 
has held the overflow to a minimum 


Spent Pickle Liquor Treatment 


Spent acid pickle liquor is con 
veyed to the treatment plant through 
a rubber lined pipe and collected in 
a wooden 30,000 gallon storage tank 
Waste pickle liquors from the 
Schuylkill Iron Works, two miles 
from the waste water plant, are to be 
conveyed by tank car and deposited 
in the same tank. Neutralizing of 
this liquid averaging 2,000 g.p.d. is 
accomplished through the addition of 
lime in a mixing chamber discharg 
ing to a sludge sump, used for col 
lection of sludges obtained from the 
Clarifier and those resulting from 
the neutralizing of Runoff 
water from the oil sump is also dis 
charged to this area, and all are 
pumped to the aforementioned tm 
pounding site, all materials being 
retained in this area, and prevented 
from reentering the river by a rolled 
compact earthen dam 1,000 
ft. long with a height of 22 ft. and 
averaging 125 ft. in width. Many 
years of future capacity are antici 
pated in this area 

The Alan Wood 
plant was designed by Fred H 
chant, Consulting Engr., and 
built by United Engineers and Con 
structors, Inc., of Philadelphia at a 
cost of $775,000 or more. 

Acknowledgment—This article 
based upon information and photo- 
graphs supplied us by the Alan 
Wood Steel Co., Conshohocken, 
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A NATIONAL WATER POLICY 


A Statement by the Joint Council of America’s Engineering Professions, 


Directed to the President of the 


United States, and His Water 


Resources Policy Commission, and to the Congress 


HERE is reason to be proud of the fact that Amer 
ica's engineering profession has had the courage to 
speak out botl “ex 
and unsound” water resources practices which it 


bluntly and pointedly against 
cessive 
federal agencies and to Congres 
and calls for a 


attributes to competing 
sional “response to pressure and trading,” 
halt in further authorizations until some semblance of uni 
form national policy has been adopted in the matter of 
conservation, development and use of the nation’s water 
resources 
In a sharply-worded report, differing drastically from 
the customary scientific, and often indecisive, language of 
the profession, a special 80-man Water Policy Committee 
of Engineers Jomt Council, representing the country’s five 
major engineering societies, has suggested specific rem 
edies and pointedly reminded President Truman and his 
Water Policy the Congress and 
ethers representing both political parties that “public 
money is limited in availability.” In presenting the report 
to the President and his Water Policy Commission, the 
80 prominent and qualified engineers condemned “politi 
“exaggeration of benefits 
claimed” in Water Projects, and that 
unless the “degradation” of the last two decades in the 
“application of criteria to water resources development” 
is halted, estimates of will 
excuses for justification,” 
tion of projects 
Engineers Joint Council is an organization of the five 
American Society 


Resources Commission, 


cal expediency” tactics and 


Federal warned 


benefits soon become “mere 


not valid reasons for construc- 


national engineering societies 
of Civil American Institute of Mining & 
Metallurgical Engineers, The American Society of Me 
chanical Engineers, American Institute of Electrical En 
gineers, and American Institute of Chemical Engineers 
In matters of common interest, the Council becomes the 
clearing house for these organizations whose membership 
totals more than 100,000 engineers 

Nine task l the 


forces contributed 
basis on which the statement has been made, deploring 


mayor 


Engineers, 


reports comprising 
“ambiguous, uncoordinated and conflicting” Federal pol- 
icies covering power, irrigation, flood control, navigation 
and other water resources projects. Warning that “evalu- 
ation of such projects is a first requirement,” the report 
attacked boon-doggling and log-rolling in stressing such 
items as local responsibility, need for equitable allocation 
of costs, and fallacy of “incentive payments” to land 
owners for soil conservation measures, among others 

Here are excerpts of other criticisms voiced by the en 
gineers : 

“A number of inland waterways projects are in exist- 
ence today that are completely devoid of any justifica 
tion The use of inland waterways as a regulatory 
agency to force reductions in rates on land carriers should 
be abandoned.” 

“Many immediate beneficiaries pay little or nothing 
toward the costs of water resources projects. There is a 
progressive trend toward shifting the burden onto those 
who bear the expense of government through taxation 
Unless the development of water resources is to be per- 
mitted to degenerate into the diversion of the national 
income for the benefit of particular regions or classes of 
people for political expediency, there must be a reversal 


of the present trend and the acceptance of obligations.” 

“The public utility form of contract authorized by the 
Reclamation Projects Act of 1939 can be made workable 
and acceptable. It requires only that the Bureau of 
Reclamation shall récognize the obligations of public 
utility service and not use such contracts to implement 
social changes.” 

Of the billion-dollar Missouri Basin 
which the report asserted “was authorized by Congress 
in haste and without appropriate public hearings within 
the Basin,” the engineers have said 

“From an engineering standpoint the planning and 
execution is almost entirely backward. Characteristics and 
needs were ignored in determining which agency would 
develop the water resources in a particular part of the 
Specific projects were proposed and approved 


development, 


Basin 
without regard or consideration of their effects on the 
economy, transportation, local government of counties at 
general welfare of the people in the areas and adjacent r 
gions of the reservoirs. Serious conflicts continue to exi 
in the jurisdiction of overlapping geographic project 
There is little wonder the people are unconvinced of tl 
feasibility of navigation on the Missouri River. Aft 
expenditures of more than $230,000,000 the navigati 
savings are less than $4,000,000. Much dissatisfactio 
prevails and there is widespread misunderstanding.” 

Although the report does not direct itself to the acti 
ities of any particular agency, it cites the fact that tl 
Department of the Interior, Corps of Engineers, Depar 
ment of Agriculture, Federal Power Commission, U. § 
Public Health Service, Weather Bureau, Coast and Ge 
detic Survey “and many others” are concerned with wat 
developments in one phase or another. As the number ¢ 
federal agencies involved has grown and “as these hav@ 
risen in stature their overlapping functions have becom 
increasingly striking and their competitions have becom 
impressively expensive,” the report asserts, and calls tl 
current situation as “chaotic.” Haphazard developmen 
of vital water resources was denounced by the engineer: 
who especially decried projects developed and constructec 
and often operated, by the same Agency that originate 
them 

To alleviate competition between agencies which is 
fostered by this practice, and to safeguard the public 
against exaggerated intangible benefits claims as well as 
improper allocation of costs between general taxpayers 
and project beneficiaries, the report recommends crea- 
tion of a board for the impartial analysis and appraisal of 
all federal water projects. Such a board, the report 
points out, would also serve to protect the public against 
“the present excessive and economically unsound rate of 
planning and Congressional authorization of develop- 
ments,” since the board’s review and report would be 
“prerequisite to the authorization or appropriation by 
Congress of or for projects of that kind.” 

In support of their proposal that engineers without 
continuing interest in the projects be utilized to determine 
economic justifiability of dams and reservoirs built for 
flood control, irrigation, navigation, power and water 
supply, or any combination of these services, the engineers 
pointed out that today’s water developments have reached 
a level “representing billions of dollars annually instead 
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of the millions per year of the period prior to 1930.” As 


in example of the pyramiding impact of current federal 


the report cited the tact that, ° 1048 
water development projects, then under construction, in 


policy as ot federal 


volved an expenditure of funds greater than those ex 
pended for all projects in all the years preceding June 30, 
1947—approximately $5,000,000,000. At the same time, 
projects not yet under construction but already proposed 
by federal will require about four times the 
amount now being expended for projects under construc 
thon 

Of the $1,800,000,000 Rivers and Harbors legislation, 


enacted in May the current the engineers 


agencies 


by 


Congress, 
said 

“No one, and least of all the President, is under the 
misapprehension that this authorization bill is sound with 
respect to the wisest expenditure of public money. Every 
informed individual, including many of the members of 
both houses of Congress who voted for it, are undoubtedly 
iware that no inconsiderable amount of the money author 
ized might have provided alternative values in other areas 
of national development than water resources, to better 
advantage of the people of the United States. In addition, 
many of the authorizations provided in the Act were for 
undertakings which realistic diagnosis and measurement 
would disclose as neither desirable nor warranted.” 
that 
common sense evaluation of 
the insisted that 


Expressing “conviction measurable 


criteria are essential in the 


quantitative 


water resources projects,” engineers 


claims of benefits in terms of “national welfare,” “nation 
al defense,” “the general good,” etc “should be ex 
plicitly identified and separately considered.” 

Urging that 
wherever feasible, 


, tc... 


water “should, 


hs 
or private,”’ the committee warned 


resources development 


by local enterprise—governmental 

“Collective action through the medium of the Federal 
Government is justified only for two purposes—to do 
those things essential to national defense or otherwise of 
substantial benefit to all the people throughout the nation, 
or to aid in financing construction cost of works for the 
benefit of a limit number of people on terms equitable to 
all other citizens of the nation.” 

Other recommendations included 

Authorization of 
solely by Congress 


Federal water projects should be 

here should be no further authorization until a uni 
form National Water Policy has been developed and 
adopted 

So far as practicable, projects should be self-support 
ing 

Authorizations should serve as an absolute limit 


appropriations, and should not be in blanket form. 


Che Congress should review any substantial change in 
project, and authorizations should become void if the 
project cost overruns by 20 percent the cost estimated at 
time of authorization 

Policy of general applicability for use in connection 
with all functions of Federal water resources develop- 
ment sould be prescribed for use by all agencies. 

Adequate time should be allowed for collection of es- 
sential data and for determination of whether there is real 
need for the proposed development 


Expenditures on water projects should be at a lower 
rate during periods of general prosperity and at a greater 
rate during periods of reduced business activity and em- 
ployment 

Benefits should be expressed in average annual mone 
tary terms and strictly compared with average annual 


costs 


The Government, “and hence the nation’s taxpayers,” 
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WATER POLICY 


should be reimbursed by beneficiaries for benefits accruing 
directly to them. Where there “there 
should be disclosure 

the 
authorization by 


subsidization 
complete all 
initial reports recommending the development 
Congress.” And, all subsequent re 
ports, including annual reports, should be equally reveal 


Is 


in details, beginning 
with 


tor 


ing 
\ppraisal of costs should be realistic, as should 
distinction between estimates and actual expenditures 
Standard criteria of economic justification are spelled 
out in the report to be used as yardsticks for measuring, 

and from time to time “realistically” 
the division of the latter on multiple 


the 


reappraising, bene 
fits and costs and 


purpose projects 
Water Supply and Pollution 


Of principle interest to the readers of Water & 
H’orks will be that portion of the Committee Statement 
which quotes the general conclusions presented by Task 

l ] 
Committee No: 1 charged with reporting on “Domestic 
and Industrial Water Supply and Pollution,” and headed 
by Louis R. Howson as Chairman and Linn H. Enslow 
Coordinator. These are: 
\— The ot water resources for domestic 
poses is believed to be the highest and best us« 
water supply properly safeguarded against pollution 
cannot exist 

The 


poses 


Sewage 


and industrial pur 
Without adequate 
urban life 


use 


B water 
also the only 
unlike irrigation or hydroelectric or 


limited in area of development 


use of resources for domestic and industrial pur 
universally distributed use. In this re 


flood detentior 


is 
spect it 1s 
which 

Although nation-wide in development. domestic and indus 
trial water supply present essentially local community problems 
Of the 13,000 public water supply systems serving 85,000,000 
people in the United States with approximately 15,000,000,000 
gallons of water per day nearly all are intrastate. Only a 
have interstate problems and a very limited number 
cerned with more than two states 


ew 
are con 
D 


he 


Urban or private industrial water supplies should accordingly 
built and paid for by those using the The 
water from public supplies, which is usually less thar 
capita per day, is within the economic reach of all 


service cost of 


per 
Sines of such 
ot water 
practicable t 


the domestic and industrial water supplies are 
importance it necessarily follows that pollution 
must be so controlled to make it 
a water of satisfactory quality well 


prime 
resources 
provide 
quantity 
F Pollution of water should be regulated at the lowest govern 
mental level adequate for the particular situation. Some will be 
wholly local, some at state level and some at state compact level 
Federal jurisdiction and participation should be limited to the 
administration of existing laws; to research, investigation and 
guidance upon which sound state laws and local regulations may 
with much uniformity is consistent under the 
conditions encountered 


as as adequate in 


be based 
variable 

On dual or multi-purpose projects involving public water 
supply, the local community should pay its fair proportion of the 
cost and the project only then be carried forward if the remain- 
ing part of the cost to be provided from federal funds has a 
proper cost-benefit ratio 


as as 


G 


The Coordinating Committee points out in connection 
with public water supplies that, contrary to general public 
belief, there is no experience basis for the fear that the 
availability of water resources, surface or underground, 
is declining. Shortage of water is neither universal nor 
increasing. Synchronization of development and of use 
on occasion has been inadequate. Declining underground 
water levels prevail in some areas, with excessive ground 
water rises in others. On a national scale, however, there 
is little evidence to support the prophets of doom in the 
water resources field. Intelligent husbanding and alloca 
tion are the keys to the future. 

In order to develop priority of use, one can never evade 
the various regional characteristics. With the exception 
of the first priority, naturally to be accorded to water for 
domestic purposes, the order of other uses generally 
would and should be regionally or locally determined 





“CHICAGO” 
SWING DIFFUSERS 
AND PRECISION TUBES 


Sewage Treatment Plant 


Columbus, Ohio 


Pav! A. Uhimann & Associctes 


ENGINEERS 


THE overwhelming majority of Consulting and Design Tubes. It’s a question of “Diffused Air Economics”. 


Engineers who planned equipment for Activated Sludge Continuous operation of an Aeration Battery is possib 


Sewage Treatment Plants in the past five years specified only with Swing Diffusers. The most economical opera 


CHICAGO Swing Diffusers and Precision Diffuser tion is possible with Precision Diffuser Tubes. 


plane 


@ Low first cost. 
@ Continuous performance 
) without extra tanks. 


GH a @ Economical operation—less power con- 


sumed—less labor. 


@ Tubes easily and economically cleaned. 


WRITE FOR FULL ENGINEERING DETAILS 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 








2300 WOLFRAM STREET 
Plush Kleen, Scru-Peller, Plunger. 
Horizontal and Vertical Non-Clogs 


Water Seal Pumping Units. Samplers, 








CHICAGO 18, ILLINOIS 
Swing Diffusers, Stationary Diffusers, 
Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors, 
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D-KEY WORK MEETINGS SCHEDULED 


service si e 1890 AuG. 9—Mr. Desert ISLAND, ME. 
nc Maine Water Utilities Assn. (Summer Meeting) Sec'y, 
Earle A. Tarr, Supt. Water District, Winthrop, Me. 
Aue. 21-23—State CoLuece, Pa. (Nittany Lion Inn) 
Pennsylvania Water Works Operators Assn. Sec’y, Prof. 
Robert E. Stiemke, Dept. of Engineering, State Coilege, 
Pa. 
AuG. 23-25—StTate CoLLece, Pa. (Nittany Lion Inn) 
Pennsylvania Sewage & Industrial Wastes Assn. Sec’y, 
B. S. Bush, Penna. Department Health, Kirby Health Cen 
ter, Wilkes-Barre, Pa. 
Sept. 6-8—StT. PAuL, Minn. (St. Paul Hotel) 
Minnesota Section A.W.W.A. Sec’y, R. M. Finch, 518 
Metropolitan Life Bldg., Minneapolis, Minn. 
K-1420—-Inverted Key Sept. 7-8—Upper SARANAC LAKE, N. Y. (Saranac Inn) 
ee oe New York Section A.W.W.A. (Fall Meeting) Sec’y, R 
copper service pipe both K. Blanchard, 50 West 50th Street, New York, N. Y. 
eae baie aia Serr. 11-13—LakeE or Bays, ONTARIO (Big Win Inn) 
ieisied. tine Gu Sep Canadian Institute of Sewage and Sanitation. Secretary, 
~ © ton top cap. Dr. A. E. Berry, Parliament Building, Toronto, Ont. 
jeans wey. copper = Sept. 13-14—HuntTineTon, W. Va. (Hotel Pritchard) 
Sse: - Peed ”. ? W. Virginia Section A.W.W.A. Sec’y, J. B. Harrington, 


ses ™% 


K-1034— Inverted Key State Department of Health, Charleston, W. Va. 
pas Se — tee | Sept. 14-15—HUNTINGTON, W. VA. (Hotel Pritchard) 
side iron pipe thread. West Virginia Sewage ig ea Wastes Assn. Sec’y, 
R. G. McCall, Room 643, State Capitol Bldg., Charleston, 
GLAUBER BRASS INC. W. Va. 


KINSMAN, OHIO 





Serr. 18-21—PoLaANnp Sprinc, Me. (Poland Spring 
House) 


— 
% ] be New England Water Works Association. (Annual 
Convention Sec’y, Joseph C. Knox, 1204 Tremont 
[ RED BRASS Bidg., Boston, Mass. 


GROUND-KEY CURB and CORPORATION STOPS 
LEAD GOOSENECKS and WATERWORKS FITTINGS 





Sspr. 19-21—OsnukosuH, Wis. (Raulf Hotel) 
Wisconsin Section A.W.W.A. Sec’y, L. A. Smith, Supt. 
Water Department, Madison, Wisc. 

Sepr. 19-21—Davenport, Iowa (Hotel Blackhawk) 

The New Model 4 lowa Sewage Works Association. Sec’y, Leo Holtkamp, E. 

Ohio Street, Webster City, Iowa. 

Sept. 20-22—ATLANTA, GA. (Georgia Institute Technology) 
Georgia Water and Sewage School. Sec’y, Van P. Enloe, 
R 


. .F.D. No. 5, Box 363, Atlanta, Ga 
Pi b E Cc UTTE ee Sept. 24-26—CALGARY, ALBERTA (Palliser Hotel) 
Western Canada Water and Sewage Conference. Sec’y, H. 
for Asbestos — C. Lindsten, 301 Hamilton Bldg., Winnipeg, Manitoba. 
Sept. 26-29—ATLANTIC City, N. J. (Claridge Hotel) 
Cement Pennsylvania Lp ne Association. Sec’y-Treas., C. 
and Clay Pi M. Hartman, 510 Telegraph Bidg., Harrisburg, Pa. 
Yy ay Sept. 27-29—SantTA Fe, N. M. (LaFonda Hotel) 
Rocky Mountain Sewage Works Association. Sec’y, C. H 
4 : : : —Eas a Use Coberly, Room 329, 1441 Welton St., Denver, Colo. 
Pays for itself on the job. Simply : Rocky Mountain Section A.W.W.A. Sec’y, Geo. J. Turre. 
drop on to the pipe, snap one point Saves time Room 120, City-County Bldg., Denver, Colo. 
to ether. a and ov are cuttin Serr. 28-29—Co.LumBus, OHIO (Neil House) 
=  gorbendigenes and money Ohio Section A.W.W.A. Sec’y, L. T. Fawcett, Box 298, 
pipe — fast. There’s always another Youngstown, Ohio. 
handle within easy reach. Stays sharp CUTTER Oct. 1-3—Sr. Lours, Mo. (Sheraton Hotel) 
...up to 1000 cuts per blade sharpening. PIPE Missouri Section A.W.W.A. 
Model 4 — Basic Unit Missouri Water & Sewage Conference. Sec’y, Warren 
Kramer, State Office Bldg., Jefferson City, Mo. 
Wide Range: The bosic unit of Oct. 4-6—BrsMarck, N. DaKoTA 
Pilot Pipe Cutter handles all class- North Dakota Water & Sewage Works Conference. Chair- 
es of 3°, 4” and 6" pipe (3%" man, Edward J. Booth, City Engr., Bismarck, N. D. 
through 8° O.D.) Range can 
be increased up to 20° pipe 
in all classes (25” O.D.) Handle assemblies Oct. 9-12—WaAsHINGTON, D.C. (Statler Hotel) 
Light weight: just é for increasing capa- Federation of Sewage Works Association. Exec.- 
malar -s freight edded & city. . . only $14.00 Sec’y, W. H. Wisely, 325 Illinois Bldg., Champaign, 
; Ill. 








At your supplier or: Mow you can MACHINE Pressure Pipe 
in the fleld, too. Ask your supetier 
ut the new Pilot Machining Toot 














Cct. 11—WATERVILLE, ME. 
Maine Water Utilities Assn. (Marks the 25th Anniversary 
of founding of the Ass’n.) Sec’y, Earle A, Tarr, Supt. 
Water District, Winthrop, Me. 
470 MAREET STREET SAM FRANCISCO Tt - CALIFORNIA 


Distributors Wanted + Write for Details ' (Continued on page 86A) 
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THE FIRST MECHANICAL JOINT 


TAPPING SLEEVE 


AND VALVE 


Patent applied for 


ELIMINATES ~ PourinG 
CAULKING 





A new all Mechanical Joint Tapping Sleeve and Valve, installed quickly and easily 
even by untrained workmen. The only installation equipment necessary is a 10” 
ratchet wrench and a standard open end wrench. 

There are no joints to pour or caulk. 

Installation can be made in wet trenches in any kind of weather. 

The “Stuffing Box” type joints require no cutting or scarfing of rubber gaskets on job. 

Assemble Sleeve on main—attach the Valve, the installation is complete, ready for 
tapping and the joints are permanently bottle-tight. 











GATE VALVES aoe FLOOR STANDS 

CHECK VALVES INDICATOR POSTS 

FIRE HYORANTS TAPPING MACHINES 
s a . « 

INSERTING VALVES esStTaBer_isweo 18¢6 INSERTING MACHINES 


TAPPING SLEEVES ANO VALVES PIPE CUTTING MACHINES 
WATER SERVICE BRASS GOODS EAST ORANGE, WEW JERSEY CORPORATION TAPPING MACHINES 
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ATLAS RESEARCH 
IS ON THE JOB - 
SERVING THE WATER 
WORKS INDUSTRY 


Continuous research produces better prod 
The Maximallion F. Wirtz Memoria 
is dedi 


ucts. 
Research Laboratory, shown above 
cated to this axiom. 


Here at Atlas we have a complete staff of 
competent Technologists who constantly 
test and improve our products study 
your problems and offer solutions. Specify 
Atlas and take advantage of this ‘‘extra 
service. 


Manufacturers of Hyde-Ro Rings; 

Tegul-Mineralead; G-K, hot-poured 

sewer joint compound and Atlastic 77, 

ready-mixed cold trowel type sewer 

joint compound. Special bulletins upon 

- 23 Walnut Street, Mertztown, 
‘enna. 


THE ATLAS MINERAL PRODUCTS COMPANY 


MERTZITOWN., PENNA HOUSTON, TEXAS 
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| Oct. 16-18 





| Oct. 26-27 


| Nov. 13-15 


MEETINGS SCHEDULED 


(Continued from page 84A) 

Oct. 11-13—Mosiie, Ata. (Battle House Hote!) 
Alabama- Mississippi Section A.W.W.A. Sec’y, J. L. 
601 First National Bank Bldg., Montgomery, Ala. 

New York City, N.Y. (Hotel New Yorker) 
Public Works Association Congress. Exec. 

Donald Herrick, 1313 East 60th St., Chicago 37, 


Snow, 


Oct. 15-18 
American 
Director, 
Il. 


Oct. 15-18—New ORLEANS, La. 
Southwest Section A.W.W.A. Sec'y, Leslie A. Jackson, 
Robinson Memorial Auditorium, Little Rock, Ark. 


PITTSBURGH, Pa. (Hotel Wm. Penn) 
Engineers’ Society of Western Pa. Chairman, W. J. Mur- 
doch, Hotel Wm. Penn, Pittsburgh, Pa. 


Oct. 18-2)—PirrspurGH, Pa. (Roosevelt 
Pennsylvania Section A.W.W.A. Sec’y, 
field, 1312 Park Bldg., Pittsburgh, Pa. 


Oct. 23-25—CHARLESTON, S.C. (Hotel Fort Sumter) 
Southeastern Section A.W.W.A. Sec’y, A. Kolb, 433 
Wade Hampton Bldg., Columbia, S. C. 


Oct. 23-25—Mempuis, TENN. (Hotel Peabody) 
Kentucky-Tennessee Section A.W.W.A. Kentucky-Tennes- 
see Industrial Wastes & Sewage Works Assn. Sec’y, R. P. 
Farrell, 420 Sixth Ave., N., Nashville, Tenn. 


Oct. 24-27—San Dieco, Cauir. (U.S. Grant Hotel) 
California Section A.W.W.A. (Annual Meeting) 
Wm. W. Aultman, Box 38, LaVerne, Calif. 


Oct. 25-26—SpRINGFIELD, ILL. 
Illinois Water Works Operators Association. Sec’y, 
Briggs, Ass’t. Supt., Freeport, 


Oct. 25-27—Derroit, Micu. (Detroit Leland Hotel) 
Michigan Section A.W.W.A. Sec’y, T. L. Vander 
2609 E. Saginaw St., Lansing 12, Mich. 

~Des Mornes, Iowa (Fort Des Moines) 

lowa Section A.W.W.A. Sec’y, H. F. Blomquist, 

Water Works, Cedar Rapids, Ia. 


(Roosevelt Hotel) 


Hotel) 


Myron G. Mans- 


Sec’y, 


John 


Velde, 


~~ OT 


City 


(Hotel Madison) 
C. B. Tygert, 


Oct. 26-28—ATLANTIC City, N.J. 
New Jersey Section A.W.W.A. Sec’y, 
Box 178, Newark, N. J. 


Oct. 30-Nov. 3—Srt. Louts, Mo. (Hotel Statler) 
American Public Health Association. Exec. 
Reginald M. Atwater, American Public Health Ass’n. 
Broadway, New York, N.Y. 


Nov. 1-3—WILMINGTON, DEL. (DuPont Hotel) 
Chesapeake Section A.W.W.A. Sec’y, C. J. 
Dalecarlia Place, Washington 16, D. C. 


P. O. 


-See’y, Dr. 
, 1790 


Lauter, 5902 


(Jefferson Hotel) 
W. H. Shewbridge, 713 


Nov. 6-7—RICHMOND, VA. 
Virginia Section A.W.W.A. Sec’y, 
State Office Bldg., Richmond, Pa. 

—~DurHaM, N.C. Ne age Duke Hotel) 

A. and North Carolina 

Hubbard, State 


North Carolina Section A.W.W./ 
Sewage Works Association. Sec’y, E. C. 
Board of Health, Raleigh, N. C. 


Nov. 12-15—Fr. Lan FLA. 
Florida Section A.W.W.A. Sec’y, Marvin R. Boyce, 504 
Pennsylvania, eee Fla. (Joint Session with) 
Cuban Section A.W.W.A. Sec’y, L. H. Daniel, Baratillog 9, 
Havana Cuba (and) Florida Sewage Works Association. 
See’y, Perry Teeple, P. O. Box 210, Jacksonville, Fla. 


Nov. 16—Boston, Mass. (Hotel Statler) 
New England Water Works Assn. Sec’y, Jos. C. 
204 Tremont Bidg., Boston, Mass. 


Nov. 30-Dec. 2—Tucson, Artz. (Hotel Pioneer) 
Arizona Sewage & Water Works Association. 
Arizona Section A.W.W.A. Sec’y, Mrs. Helen Rotthaus, 
State Dept. of Health, Phoenix, Ariz. 


Dec. 13—BreweR, ME. 
Maine Water Utilities Association. Sec’y, 
Supt., Winthrop, Me. 

Dec. 21—Boston, MAss. (Hotel Statler) 


New England Water Works Assn. Sec’y, Jos. C. Knox, 
204 Tremont Bldg., Boston, Mass. 


(Governor’s Club Hotel) 


Knox, 


Earle A. Tarr, 





Boom 
permits working mght 
under tree branches 
Here the city's H-3 sets 
a 4,800-lb. section of 


30-in. pipe 


is a big safety tactor 
in pipe work. Here the 
crane sets a 24-1n. cast 
iron valve into place 


smoothly, easily 


equips the city’s Hy- 
drocrane for excavating 
shale on a 36-in. valve 
chamber setting job 
Outriggers extend and 
retract in seconds from 


operator's station 


Other 
Departments 


use the crane, too. Here 
it sets a 60-ft. roof 
truss into place. Op- 
eration is extremely 
simple hand levers 
only, no foot controls 


--. Says a Southwest City’s 
Water Dept. Engineer 


“We find our two Bucyrus-Erie Hydro- 
cranes made-to-order for water depart- 
ment work,’’ says the Water Dept. 
Engineer of a large southwest city. 


These fast traveling rigs are adaptable 


to practically any type of crane job. 


Besides jobs illustrated here, Hydro 
cranes save time on many other munic- 


ipal jobs, such as: 


@ Street patching, sidewalk repairing 

@ Catch basin cleaning 

@ Ash, rubbish, garbage, snow removal 

@ Extending municipal services 

@ Loading, unloading cars or trucks 

@ Handling materials in yards, on locations 

@ Excavating for leaks; miscellaneous 

clean-up work 

Two sizes: ¥4-yd. 2-ton H-2 and %- 
yd. 3-ton H-3. Send the coupon for 
full details 


BUCYRUS - ERIE 
HYDROCRANE DIVISION 


South Milwaukee, Wisconsin 





BUCYRUS 


RIE 
eecccccesee 


E 
Serecccocoseoos H Y D 2 ° c 2 rs N E oo 
BUCYRUS-ERIE HYDROCRANE DIVISION 


South Milwaukee, Wisconsin 
Gentlemen: I want more information on the time 
and money saving possibilities of the Hydrocrane 


Name 
Company 


Address 





City 
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May we assist you, sir? 


If you’re on a merry-go-round about 
handling air or gas, R-C dual-ability 
can help you. 








That’s been our exclusive job for almost a century. We've 
developed the most extensive line of blowers, exhausters 
and gas pumps in the industry, with capacities from 5 cfm 
to 100,000 cfm. 

We're the only builders offering that dual choice of both 
Centrifugal and Rotary Positive equipment. Thus, without 
bias, we can suggest units that meet most closely the re- 
quirements of the work to be done. 

For new installations or replacements, look to us for 
your needs, Alert engineering teams up with modern 
construction to insure long-time, satisfactory performance 
of R-C equipment. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


508 Mount Avenue, Connersville, Indiana 


ROTARY 
One of three Type H, 3-stage Centrif- 
vga! Blowers in large sewage disposal 
plant. Capacity 15,000 cfm, driven by 
700 hp electric motor. 


H.T.M.A.—And now the silly sea 


son is also here—The silly season 


| when our lovely ladies can be seen 


on the beach in a halter and G-string 
and on the formal dance floor with 
little more, but we poor males are not 
properly dressed unless we are com- 
pletely swathed in shirt, tie, and 
coat. 

How unscientific can we get, when 
wrapping no less than a dozen layers 
of cloth around our necks, we shut 
off all possible chance for a ventilat- 
ing draft around our bodies—Phooey 
on a belt around the waist too.—And 
still there are those who want us to 
wear a hat in the summer. 

* * * 


For those of you who have read the 
story of Harry Faber’s hat, (see June 
column) here’s a footnote—a letter 
from Ellis A. Tarlton, Cons. Engr., 
Danbury, Conn.—to wit: “Dear Doc 

You sound, in your column in the 
June issue, just like a hat conscious 
member of the hat city of the world 
Danbury. More power to you. As 
the more hats people wear—the more 
hats we have to make in Danbury 
and the more water they use to make 
hats and the more they need yours 
truly to squeeze more of said water 
cut of our very interesting(!) treat- 
ment facilities. 7 

“We are very glad to hear that 
Harry Faber once had a hat. When 


| he was here with some of the boys, 


we had to smuggle him in the back 
way due to his hatless state. All our 


| factories display signs—Salesmen 
not wearing hats will not be re- 


Type HOD Rotary Positive Blower 
in sewage disposal work. Vari- 
able capacity from 491 cfm to 
1,000 cfm. Motor driven. 


| | 
| Charles (De Laval Pump) Coleman's 
| rooms at the Philadelphia Conven- 
tion. That July column contained a 
| report on that tournament as written 
(Continued on page 90A) 


ONE OF THE DRESSER INDUSTRIES 
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| ceived."—Cordially, Tarlton.” 


* * * 


If you didn’t read the July issue of 
this column, then the following two 
letters won't mean anything to you, 
unless you happened to participate 
in the bridge tournament held in 





check list 


of applications 


in preventing 


Addition of Alkali to 
Hard Bicarbonate Waters 


After-Precipitation Following 
Lime-soda Softeners 


Application of Heat to hard 


Bicarbonate Waters 


Evaporation and Heating in 
Recirculating Cooling Systems 


Commercial Evaporation 


Miscellaneous 


For more detailed information on the use of 


of CU 


scale 


Ammonia treatment of irrigation water (for fertilization) 
Ammonia absorption systems (by-product coke plants ) 
Internal boiler water treatment with soda ash (feed line de- 
posits particularly in case of wayside treatment of locomotive 
boiler water ) 


Caustic and hypochlorite bleach tanks (paper mills) 


Municipal water systems 


Boiler feedwater treatment 


Single pass heat exchangers, condensers, and cooling jackets 


Domestic water heaters 


Power Plants (low temperatures ) 
Air-conditioning systems (low temperatures ) 
Oil refineries (high temperatures ) 


Metallurgical furnaces (high skin temperatures) 


- 
for syrups and liquors 7 


Subsurface brine disposal in “flooding” operations 





Multiple-effect evaporators, 
and paper mills) 


Pump suction 
Barometric condensers 


Producing oil wells 


Calgon, Inc. 
Hagan Building, Pittsburgh 30, Pa. 


Calgon in preventing lime scale, fill out and 
mail the coupon below or write us concerning Please send me a copy of your bulletin, “Calgon Prevents Lime Scale.” 
specific problems in which you are interested. Name 
Calgon technical representatives are at your Position 
service Company 
; ; Street and Number 


City 


OD aioe ee 


HAGAN | 
HALL 

BUROCMIN 

CALGON 


*T.M. Reg. U.S. Pat. Off. 


calgon, inc. 


HAGAN BUILDING 
PITTSBURGH 30, PA 


A SUBSIDIARY OF 
HAGAN CORPORATION 
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by Mr. Coleman, himself. As I indi- 
cated when I printed the report there 
was some disagreement with the way 
Mr. Coleman wrote it. The first criti- 
cism came from E. A. (Siggie) Sig- 
worth, the Nuchar Man of New York 
City. “Sig” wrote: “Dear George 
(That’s V. T. Y.): I have just now 
received a copy of ‘Charlie’ Cole 
man's letter of May 31, addressed to 
you on the general subject of the 
bridge tournament at the Philadel 
phia AWWA Conference. I hereby 
wish to stress that I do not consider 
the writer of that letter qualified in 


(Continued from 


page 


“PEERLESS PUM 


a 


¢ Mr. Chas. Wells, City Manage’ 


Reed whe gue, says about Peerless 


City of Albuquer 
Pumps 

on the basis 
features of 
~cessarily from the 
in their respective 
4 our water fa 


We buy all our eq upment 


ted performance 


of evalua 
construction am ne 
-st manufacturers 
ae ow the phen wmenal 
—_" we needed much 
The Peerless 
ted for thet 
wmance 


growth of our city 
new pumping equipmen 

shown were selec 
characteristics a perfc 
aluated bid price 


Chas. Wells 


City Managet 


pumps 
excellent 
and favorable ev 


Signed 
fexico 


City of Albuquerque New B 
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any way to arrive at the conclusions 
stated in his report. Just to give you 
an example of the confusion existing 
in his mind, my copy of that letter 
to you was addressed to me in care 
of the West Virginia Pulp and Paper 
Co., 317 City Hall, Richmond 19, Va 

“Fortunately, the letter got into 
the hands of Marsden C. Smith, my 
pal, my buddy, my friend, who saw 
that the letter was properly re-ad 
dressed to here in New York 
City. It is difficult for me to under- 
stand the confusion which could re 
sult in mail addressed to me from 


PS PREFERRED” 


me 


Photo shows 2 Type TU-14 Peerless Pumps in- 
stalled for the City of Albuquerque, New Mexico 
each pumping 325 gpm, ot 578 Ft. T.0.H 


Follow the lead of hundreds of 
progressive commugities who are 
standardizing on Peerless Pumps for 
all community water services, 
including water supply from deep 
wells, booster station service, cooling 
tower service and sewage and waste 
disposal service. Descriptive and 
illustrated bulletins are available on 
all types of Peerless Pumps. Plan with 
Peerless for all your needs for pumps. 


Pian with Peerless for pumps 
for all these services: 


Booster Recirculation Stations 
Municipal Water Supply 
Steam Plants 

Cooling Tower Services 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORP. 
Factories: Los Angeles, California and 
Indianapolis, Indiona ¢ Offices: New York; 
Atlanta; Fresno; los Angeles; Chicago; 
St. Lovis; Phoenix; Dallas, Plainview ond 
Lubbock, Texas; Albuquerque, New Mexico 


| Harry 


| years and 





Trenton having to be routed through 
Richmond. 

“I also wish to register my objec- 
tions to the aspersions cast on my 
many friends in the water works 
field. I still maintain that Marsden 
C. Smith was the only one of the 
contestants who is a bona fide author 
of a bridge book, and therefore logi- 
cally should be at the top of the 
heap. Unfortunately, Charlie Cole- 
man does not elucidate on the back- 
ground of one John A. Caton, 
that it is difficult to determine his 
real bridge abilities. I would just like 
to know whether this John A. Caton 
has ever authored a book on how he 
plays bridge. 


sO 


“Furthermore, I object to being 
put into the class of the better play- 
ers simply because I was fortunate 


| enough to have had lousy partners 


at Philadelphia. As you know, some 
of the fellows such as Harry Krum, 
Lendall, Mike Glace and 
George Naylor have been feuding at 
the bridge table for a number of 
how individual can 
set himself up as judge and jury on 
the qualifications of such excellent 
ayers is beyond my comprehen- 
Sig.” 


one 


sion, 


And then this letter came a few 
davs later from Ivan Maxwell 
(Mike) Glace, Cons. Engr. of Har- 
risburg, Pa.—“Dear Doctor: Since 
just before and after the recent 
AWWA Convention at Philadelphia, 
considerable correspondence has 
crossed my desk about a matter that 
has no importance whatsoever and 
which should not be allowed to take 
up the time of a busy engineer. You 
will understand that is why I am 
taking time to forward the following 
comments. First, I should like to 
know who was responsible for the 
idea of posting official records for 
and against those persons who gath- 
ered in the rooms of the De Laval 
Co. in Philadelphia for a little free 
diversion. Such procedure was cer- 
tain to lead to controversy such as 
now rages. The person responsible 
certainly should be barred from fur- 
ther proceedings at similar future 
conventions. 


“T give Mr. Coleman credit for 
being an able pump designer, but I 
agree with Mr. Sigworth that his 
qualifications for analyzing the 
bridge tournament records are de- 
cidedly open to question. Some of 
his adjectives particularly, are in bad 
taste, such as, ‘better,’ ‘fairly well,’ 
and ‘terrific strain.’ This is in direct 
contrast with Mr. Sigworth’s letter, 
in which he states ‘some of the fel- 

(Continued on page 92A) 











CLEANING TOOLS sworn 


OSLO, NORWAY—SINGAPORE, M. P. 


"Flexible Power Bucket Ma- 
chines, Power Drive Rods and 
Tools make work easier in the 
Orient too. 


SEWER LINES 


* 

All this debris taken from 
10" pipe. Section shows 
perfect job. 


WATER LINES 


“FLEXIBLES” IN OSLO AND SINGAPORE—AS WELL AS IN THE U.S.A. 


UNDERGROUND PIPE CLEANING CO. SEWER-ROD EQUIPMENT CO. 
9059 VENICE BOULEVARD, LOS ANGELES 34, CALIFORNIA 
141 W. Jockson Bivd. 401 Broodway 147 Hillside _ P. > Box 165 P.O. Bex 465 801 E. Excelsoir Bivd. 29 Cerdan Ave. 
Chicago, ii. New York 13 Irving, N. J. Atlente Memphis, Tenn. Hopkins, Minn. Roslindale 31, Mass. 
ox 167 41 Greenway $t. 3786 Taal Ave. 709 House Bidg. 4455 S$. E. 24th Ave. P.O. Box 447 
les Nietes, Calif. Homden, Conn. les Angeles 34, Calif. Pittsburgh 22, Po. Portiend 2, Ore. Lencaster, Texas 








DIXIE TANK AND BRIDGE CO. 


3523 LAMAR AVE. P. O. BOX 14 
MEMPHIS 1, TENNESSEE 


Complete Service for Elevated Water Tanks— 
Nation Wide Service—30 Years Experience 


KEEP THE SAFETY FACTOR IN 

YOUR TANK THE DIXIE WAY 
By welding seams, pits and rivets which gives a 
riveted tank 15% more Safety Factor than it had 
when built. No rivets removed, water supply main- 
tained while work is in progress. On completely re- 
conditioned jobs, the painting is guaranteed for 
five years, repairs guaranteed for ten years, pro- 
vided the tank is painted every five years. Yearly 
inspection, making all adjustments, if any, without 
additional cost. 


Write Us for Free Copy of Publication 


SOUND PRINCIPLES OF WATER A sos oe 
NANCE and TANK TALK, by W. A. RIL 


—SAFETY—SERVICE—SATISFACTION— 
COPYRIGHT 1949 


THE LARGEST ORGANIZATION OF ITS KIND GIVING 
THE SILENT WATCHMAN SAFE MAINTENANCE AT LOW COST 











Water & SEWAGE Works, August, 1950 








92A 

(Continued from page 9V A) 
lows such as ... Mike Glace and 
such excellent players.’ 
record, I should like to ask when, in 
baseball for instance, the total num- 
ber of runs scored over a series ot 
is given as an indication of 
I have always been 


games 
the best team 


under the impression that teams are 


rated on the number of won and lost 


Also for the 


“IT know personally that John 
Caton, who won every rubber in 
which he took part, has played very 
little bridge until recently. This is 
either an indication of his great 
brilliancy at bridge or reversely, an 
indication of the abilities of his op 
ponents in the other direction 

“I trust that any further 
spondence in this matter will be con- 


corre- 


Out Chicago way, last April, | 
snapped a couple of shots I didn't 
have space for in the report on that 
meeting. Here for example, you see 
four fellows, well known in my old 





fined to Trenton and will not be dis- 
tributed as widely as has been done 
prior to this time. Very truly yours, 
Ivan M. Glace.” 

Any one else want into the discus- 
sion ? 


games. Your personal examination 
of the record in Mr. Coleman’s pos 
session will give you an entirely dif 
ferent opinion as to who were and 
are the better players participating 
in that tournament home state. Harold E. Babbitt, Prof 
of San. Engr., Univ. of IL; J. J 
Woltman (AWWA Director), Cons 
Engr., Bloomington; W. J. (Bill) 
Downer, Asst. Chief Engr., Ill. State 
Dept. of Health, and A. M. (Buzzie) 
Buswell, Chief, Il. State Water Sur 
vey. 

And then here’s a homey shot of 
the new III. Section Secretary : 
(U.S. Pipe) Hart and that cute girl 
of his, to wit: “Liz.” 





“Les’ 





No wet chlorine in vital control parts 


BUILDERS CHLORINIZERS control and meter 
chlorine gas in the dry, non-corrosive state. Dry, 
non-corrosive gas as it comes from the cylinder 
is regulated, controlled, and metered before it 
enters the bell jar where it first comes in contact 
with water. As a double protection, the chlorine 
control valve is lined with porcelain enamel and 
has a Tantalum diaphragm with silver valve 
seat and needle — materials that are completely 
unoffected by dry chlorine gas and highly resist- 
ant to moist chlorine gas. 


Report from Ohio Just before I 
sat down to write this stanza, I went 
down to Cincinnati to the meeting 
of the O.S.&I.W.T.C.—That gave 
me the chance to renew acquaint- 
ances with “Jim” Nicklis, The Co- 
lumbus W & T man and former Buf- 
falonian and alumnus of Canisius 
College. Jim’s Flo couldn't make it; 
been having some trouble with I[ridi- 
ocylitis (you pronounce it) but 
thanks to ACTH and Cortezone, she 
is seeing well again. 

Jack Wirts, once again Supt. of 
the Cleveland Easterly Plant, re- 
ported his Isabel as quarantined with 
the kids. (See you in Washington, 
“Norsky”.) 

Among other things I discovered 
in Cincinnati—Ed (Ohio River Com- 

| pact) Cleary is rated as a real gone 
| guy on the accordion, and Judy Le 
Bosquet (Maurice and Hope’s eldest 
—he's the USPHS Field Director 


Here is another of the many extra features of 
BUILDERS CHLORINIZERS. Be sure to get these 
features on your new and replacement chio- 
rinators by specifying BUILDERS. For Bulletins 
ond engineering information, address Builders- 
Providence, Inc. (Division of Builders Iron 
Foundry), 350 Harris Ave., Providence 1, Rhode 
Island. 


BUILDERS PRODUCTS 


The Venturi Meter * Propeloflo and Orifice Meters * Kennison 
Nozzles * Venturi Filter Controllers ond Gauges * Conveyoflo 
Meters * Type M and Flo-Watch Instruments * Wheeler Filter 
Bottoms * Master Controllers * Chlorinizers — Chlorine Gos 
Feeders * Filter Operating Tables * Monometers * Chronoflo 


Telemeters ‘oar ; 
out of Cincinnati) has a marvelous 

BUILDERS>@=PROVIDENCE talent for making personalized de- 
neTemends SIL DER | sign of Christmas cards by the silk 

; | screen printing method. If you want 


Model CVS 


130 YEARS 





(Continued on page 94A) 
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It's EASY with PRECALKED 


CAST IRON PIPE 


NO Runners to Make 
NO Jute to Use 

NO Lead to Melt 
NO Joints to Pour 


All the joint materials are 
placed in the Pipe Bells at 
the foundry. Life long red 
wood wedges and pure 
lead are positioned in the 
pipe bells ready for calk- 


93A 


Member of a Great Pump Family 


There isa PUMP by 
NO7d for every pump job. 


wrore Horizontally Split- 

Case, Double Suction, Single 

Stage Centrifugal Pump. 
For general water supply 
for municipalities, indus- 
tries, office buildings, insti- 
tutions—aelso—for handling 
liquids, chemical solutions, 
oils etc., in a wide variety 
of industries. Write for 
Bulletin 105-M for further 
details. 


ing. You Simply "Socket 
the Spigot and Calk.” 


All Sizes 2” thru 12” 
cast in 18-ft lengths 


McWANE CAST IRON PIPE CO. 


Birmingham 2, Alabama 


68 Loucks Street, AURORA, ILLINOIS 





Electroforged into one piece 


Ns you can machine 


TRANSITE PIPE 


on the job 





? MACHINING TOOL 
Now a simplex coupling can be used at 
any point where pipe is cut. Save time 
in the field and utilize all odd lengths. 


Self -cleaning 

Duplicate factory machining in the field csily Maintained 
or shop on asbestos— 
cement pressure pipe A 
PRESSURE PIPE 


with this specially en- 
gineered hand tool—for 
all pipe classes through 


and GAPETY 


NON-SLIP —- the twist does 
the trick @ Maximum safety and 


Ask about the new 
Model 4 Pilot Pipe 
Cutter. Saves time 


strength . . . that’s the ideal combination 
in Blaw-Knox electroforged Steel Grating. 
Each individual joint is electrically forged 
together in a union stronger than the 
surrounding metal! The twisted bar con- 
struction gives a firm grip on shoe soles, 
makes slipping impossib! 
WRITE FOR BULLETIN 2296 

BLAW-KNOX DIVISION of Blaw-Knox Company 
2051 Farmers Bonk Bidg., Pittsburgh 22, Pa.—Offices in Principal Cities 


wane Manufacturing Comrany ASANTE Ta ID 


Distributors wanted. Write for details. 


3” nominal (10” O. D.) 


Shipping weight 17 Ibs. 
List price . . $78.00 
freight added 


at your supplier or write: 


eveilable with 
telled diomond 
ker plate nos- 
. twisted cross- 
ber nosing or 
abrasive . 


— money. Fasy to use 
.. fast — accurate. 


ELECTROFORGED STEEt 


GRATING 
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(Continued from page 92A) 
omething very unique in Christmas 
cards, write Judy at 8 Sheldon Close, 
Mariemont, Cincinnati, Ohio. Better 
write now as she has a stack of or 
ders ahead of her 

* > * 

While I think of it, I want to 
thank those readers who sent me 
copies of last year’s October issue in 
response to my plea this past spring 
Seems I promised them the postage 

Miss 
stamps to each of the 


thanks 


couple ot 
fifteen 


D ave 1 » 
Ryan, send a 
with 


niy 


‘Don't let it go 
1946, I was 
Line, pub- 
AWWA, 


(whom I 


Memo to Myself 
to vour head!” In Nov., 
mentioned in The Pipe 
lished by the N. J. Section 
and edited by Ann E 
suspect is really Charlie Capen, Chief 
Engineer of the Wanaque, N. J 
Water Commission ) ; in Oct., 1948, I 
was mentioned in the Ohio Section 
Vews, published by that Section and 
edited by Ferd P. Fischer, that skilled 
lapidary (and W & T Dist. Mgr.) of 
Cleveland; and now just recently, | 
was mentioned in Sanitary Engineer 
ing News, published by Purdue Uni 


Sody 


COMPRESSION -TYPE 
VALVE PREVENTS 


LEAKAGE 


AND FLOODING 


Traffic accidents are a problem to 
consider in buying fire hydrants 
today. What happens when a 
hydrant is the loser in an 
argument with a 10-ton truck? 
Your community can rely on the 
Mathews Modernized Hydrant to 
make the best of a bad job. 

Rest assured there will be no flood 
damage to cause law suits. Its 
compression-type valve prevents 
leakage—and replacement takes 
only a few minutes. Depend on 
Mathews, the leader for more 
than three-quarters of a century. 


MATHEWS 
HYDRANTS 


Made by R. BD. Weed Company 
Public Ledger Building, Independence Square 
Philndeiphia 5, Pa. 


Manutacturers of 


Sand-Spun” Pipe (centritugally cast in 


sand molds) and R. D. Wood Gate Vaives 


Mathews Modernized Hydrants Set the Pace: Fasily main- 
tained, because simple in construction ¢ All working parts con- 


tained in replaceab' 


barrel © Stuffing box cast integral with 


noasle section « Head can be turned 360° « Replaceable head « 
Noasle sections easily changed ¢ Nozzle levels rained of lowered 
without excavating « Protection case of “Sand-Spun™ cast iron 


THE FIREMAN’S FRIEND 


for extra strength, toughness, elasticity * Operating thread only 
part to be lubricated ¢ A modern barre! makes an old Mathews 


versity Civil Engr. Dept., and edited 
by Prof. Don E. Bloodgood ; he of the 
famous Purdue University Industrial 
Waste Conferences 
7 . * 

Hope you have—-or had—a good 

vacation—V.T.Y. 
—Doc. 





MANUFACTURERS 


and 


EQUIPMENT 
NEWS 





801 
Cushioned Check 
Valves 

Golden-Anderson Valve Specialty 
Co., Pittsburgh, Pa., has just de- 
veloped a “Cushioned” Swing Check 
Valve for preventing back flow. Oper- 
ating by means of inlet pressure 
against a check disc, these valves pre- 
vent return of water whenever inlet 
pressure decreases below delivery 
pressure 

Featuring an exterior air cushion- 
ing cylinder, these valves may be ad- 
justed for cushioning at any desired 
point in the stroke. The easily ac- 
cessible lever is weighted in the closed 
position, and it may be adjusted for 
faster or slower closing. Golden- 
Anderson Swing Check Valves are 
made of cast iron or cast steel, with 
bronze or stainless steel seat ring and 
non-corrosive cushion chamber. 

To obtain further information re 
garding this “Cushioned” valve, use a 
Reader Service Card, entering the key 
number above and your name and ad- 
dress. 


Mrs. E. H. Ford Dies 
Widow of Founder of 
Ford Meter Box Co. 
Mrs. Elizabeth Neff Ford, widow 
of Edwin H. Ford, founder of the 
+ Ford Meter Box Co., died at her home 


in Wabash, Ind., on June 30. Mrs. 
Ford was 80 years old at the time of 
her passing and had always had a 
great interest in the Ford Meter Box 
Co. from the time of its founding 
After the death of her husband, the 
business was carried actively forward 
by her four sons, Holton N. Ford, of 


Hamilton, Ohio, Wilbur E. and John 


coud as new 
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dof Wabash, Ind., and Richard 

Ford I Haddonfield, New Jersey 
Mrs. Ford had spent her entire life 
in Indiana and all but 20 vears of it 
in Wabash County, where she 
sided since 1911. She was active in the 
local library board, the War Mothers 
of World War I, the Round Table, 
and The Methodist Church. Mr. and 
Mrs. Ford were married in Oct. 1891, 
ind he preceded het in death 1 1933 
is survived not only by her tou 
three brothers, one 


ildret m one 


has re 


FOR DEPENDABLE 
FLOW CONTROL... 


She 


Specify KENNEDY 


Iron-Body Double-Disc 
Gate Valves 
for Water Service 


sons, but also 
ister 12) grandcl 
vreat grandchild 
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Pump Protecting Unit 

ol by Auto 
prevents damage 
their 





Check your Vaive requirements against this handy 
chart: NOTE: 3° thru 48° are all A.W.W.A. Standard 


TYPES OF VALVES AVAILABLE—Non-rising Stem and Outside Screw & Yoke 


Protectorl, 
ontrol Co 
caused by 


a new contr 
matic ¢ 
running 


to pumps 








Connections Available 2” 6” 8” —14" 16”—24” 


30”—60” 


Bell Ends Yes Yes 
Screwed No 
Flanged Yes 
Mechanical Joint . No 

30” only 
30”-36” only 


Yes 


Universal 


Transite 





Spigot Ends 


Combination Ends Yes 





16”—24" 30”—60” 


Accessories Available 


Bronze on 
bronze track 


Bronze on 
bronze track 


Rollers for Hori- 
zontal Operation 





Manganese Manganese Manganese 


Bronze 


Stem and Stem Nut Manganese 











without discharging water. Protectrol 
automatically stops the pump and pre 
vents starting until manually reset, in 
event of mechanical failure, lowering 
of the water table, or any other cause 
for water not being discharged 
Emergency condition causes unit to 
energize audible alarm circuit, light 
warning light, and is equipped with 
alarm silencer and automatic reset 
To obtain further information on 
this new unit, use a Reader Service 
Card on which is entered the 
key number and your name and ad 


dress. 


above 


Proportioneers’ 
Herb Hollberg Dies 
Herbert E. Hollberg, Vice Presi- 
cent, % Proportioneers, Inc.%, Prov- 
idence, R.I., died 


suddenly at his 
home in Cranston, R.I., on July 1 


\ native of Sweden and a graduate 


electrical engineer of the University 
of Sweden, Mr. Hollberg came to this 


Bronze 
60,000 Ib. 
Tensile 
strength 


Spur Gears 
Bevel Gears 
Gear Cases 
Electrical Control available 
Cylinder Control available 
Square Bottom 


Indicator available 


Bronze 


60,000 Ib. 


Tensile 
strength 


available 
available 
available 


available 


60,000 Ib. 
Tensile 
strength 


available 
available 
available 
available 
available 
available 
available 


available 


Bronze 
80,000 Ib. 
Tensile 
strength 


available 
available 
Standard 
available 
available 
available 
available 


available 








WRITE FOR BULLETIN 59 








LOW PRESSURE VALVES CAN BE FURNISHED IN THE ABOVE TYPES, 
SIZES AND ACCESSORY EQUIPMENT. WRITE FOR DETAILS. 


THE 


% 


VALVES > 


PIPE 


KENNEDY | 


FITTINGS 


LMIRA 


* FIRE 


VALVE MFG. CO. 
1036 EAST WATER ST 
NEW YORK 


HYDRANTS 


OFFICE-WAREMOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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country at the end of World War | 
Familiarly known as “Herb,” M1 
Hollberg jomed % Proportioneers % 


WEST Reretstiag a 


disposal problem 


waste 


OXBORO ex contre! 


critical 


with F 


that company moved to Providence 
as an associated subsidiary of Build 
ers Iron Foundry. In 1934, he went 
to Sweden as his firm's European 
representative. He returned in 1938 
as export manager for the compan) 
and in 1943 was made vice president 
of the corporation 

\t the time of his death, Hollberg 
was 51 years of age and was in 


ag 
charge of the sanitary engineering 

— division of the company which man 
sts ux over will ufactures chemical proportioning 

earest Fox epresentative f equipment 

The Foxboro Company. 228 Ne- Mr. Hollberg is survived by his 


pees Bee. Dobos ten. © 6 A wife and son of Cranston and his 
parents and two sisters in Sweden 
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Combined Pipe Locator 
and Leak Detector 
Goldak Co., Glendale, Calif., has 
perfected the “Dualtronic,” a device 
H Contro for both pipe locating and leak locat 


ytstanding ' 
oO aun us Pat ott. 


reco 

of effluent wit 

a pH uni ae ing. This device was developed in 
order to meet the increasing demand 
| for a multipurpose electronic instru- 


;ment. It has been subjected to many 


pH CONTROLLERS months of rigid tests in the company’s 


| electronic research department. 
Easily adapted for both pipe locat- 
ing and leak detecting, the “Dual- 


trol 
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tron Casy tt handle, light WW 


weight, and inexpensive to 


, } 
By domg 


operate 
the work of two instruments 
it saves time, money and _ storage 


For 


this dual 


information regarding 


instrument, 


further 


purpose use a 


Reader Service Card on which is e1 


tered the above key number and yout 


name and addre ss 


J. L. Kennedy Appointed 
V.P. Kennedy Valve 


}. Lawrence Kennedy has been 
Vice-president and secretary 
Kennedy Valve Mfg Co., 

He been elected 


of directors of the com 


clected 
of the 
mira, N.Y 
to the 
pany 


has also 
board « 
joining the Kennedy organ 
1949 Mr 
Vice-president of Charles | 


& Ce yy \ 


Rochester wee 
agency 


se tore 


ization i Kennedy was 
; ' 
Rumrill 
ulvertising 


804 

Prepo Torch Fuel 
Pressure Products Corp., (4 hicago, 
l., has introduced 
fuel for flame 


a self pressuriz 


tools and small 


appliances, packaged in a seamless 
throwaway container much the same 
in size as an ordinary beer can. 

The new fuel is called “Prepo” 
and is designed to be used with the 
“Prepo” hand torch, which lights 
instantly, without pouring, pumping 
or priming and burns with a clean, 
blue flame of more than 2200 de- 
grees. 

An unusual feature of “Prepo” is 
that, like “bottled gas” it cannot be 
poured from the container, for there 
is no way the container can be 
opened. A rubber valve mounted on 
top of the container permits it to be 


Good reasons why, they are your best buy 
FOR EVERY MUNICIPAL INSTALLATION 


SHONE’ PNEUMATIC EJECTORS 


FOR HANDLING CRUDE SEWAGE AND SLUDGE « IN SEWAGE LIFT STATIONS 


IN SUBWAYS ¢ 


These far-sighted communities wanted the best, 
chose Shone Ejectors for recent installations: 


Daytona Beach, Fla. (6) 

Los Angeles, Colif., Hyperion Treatment Plant (2) 
Campus, University of Washington, Seattle (2) 
Chicago, lill., West Side Subway Extension (22) 
Osceola, lowa 

Mt. Clemens, Mich. 

Freeport, L. |, New York (6) 

Port Washington, L. |, New York (2) 
Moorehead, Minn., Treatment Plant (6) 
Anacostia Treatment Plont, Washington, D. C. 


A few of hundreds of older Shones operating 
as efficiently and dependably as ever: 

Brighton, Mich. Rochester, N. Y. 
Detroit, Mich. 
Flint, Mich. 
Pontioc, Mich. 
Royal Ook, Mich. 
Towes City Mich. 
Foribovlt, Minn. 
Winone, Minn 
Brookhaven, Miss. 
Butler, Mo. 

Rolla, Mo. 
Bloomfield, Nebr. 
Manchester, N. H. 
Auburn, N. Y. 
Olean, N. Y. 


Long Beach, Colif 
Ft. Lavderdale, Fic. 
Pensacola, Fic. 
Silver Springs, Flo. 
Dublin, Go 
LaPorte, ind 
Worsow, ind. 
Cedar Rapids, la. 


Providence, R. i. 
Memphis, Tenn. 
Austin, Tex. 
Dallas, Tex 
Madison, Wis. 
Milwoukee, Wis. 
Neenoh, Wis. 
Loramie ,Wyo 


Hoys, Kons. 
Saline, Kans 
Winnsboro, Lo. 
Aberdeen, Md. 
Baltimore, Md. 


IN MUNICIPAL SEWAGE TREATMENT PLANTS 


¥ no wet well 
¥ no noxious fumes or odors 
¥ no danger of explosion 


¥ no screens or shredders -- 
no repulsive cleaning job 


For 75 years, in hundreds of municipal $ 
installations around the world, Shone © 
Pneumatic Ejectors have been a symbol 
of utter dependability. 


You may have heard the amazing story 
of the Shone Ejector sealed in its pit 
for more than 20 yeors—never in- 
spected because it was not listed 
emong mechanical equipment; redis- 
covered when alteration work opened 
the pit—operating as rhythmically and 
quietly as the day it was installed. 


MINIMUM MAINTENANCE 


Shone Ejectors require no attention. 
They can be operated from distant 
compressors — and several can be 
operated from a single compressor 
plont. 

© 


LEO LBLOPELOOOE DL APE LAER LEE BAA VEO LAL Ao PI 


Write for Bulletin 4004—contains Air 
Volume and Pressure Table, sizes, 
dimensions, air piping layouts and 
other comprehensive specifications. 


Use the — for convenience 





end a complete line of Sewage and 





YEOMANS BROTHERS COMPANY Nome. 
1423 North Dayton Street 





Chicago 22, Iilinois Company 


S Address_ 





Please send your 


Bulletin 4004. City 


Stote 
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the best 
drink 


in the world 


No question about it; the most popular beverage of 
all is good drinking water—water that tastes right, 
smells right and looks right. 


And there’s no reason for water not to be “right.” 
Where Welsbach Ozonating equipment is used, con- 
sumers know the pleasure of drinking water free from 
disagreeable chlorinous odors, offensive “medicinal” 
tastes and objectionable color. 


The biggest Ozone installation in the world (serving 
the Belmont filtration area in Philadelphia) proves 
that through Welsbach,cities can get the most efficient 
type of water treatment at a cost that’s kind to the 
taxpayers. 
° ” * 
Everybody wants improved drinking water—and all 
communities can now have it. Water technicians, city 
officials and consulting engineers particularly will be 
interested in the Welsbach-Ozone story. They are in- 
vited to write about their water difficulties to The 
Welsbach Corporation. A frank, factual analysis will be 
made—at no cost or obligation. Also ask for, “Are Bath- 
less Thursdays Really Necessary?”, 
the picture story booklet about the 
Welsbach-Ozone process and 
equipment. 





THE WELSBACH CORPORATION | 


Ozone Processes Division 


attached to a mating fixture on the 
torch or other appliance. The con 
tainer of fuel becomes the fuel tank 
of the appliance until empty, when 
it is quickly removed, thrown away 
and replaced by a new one 

lo obtain further information on 
this new fuel, use a Reader Service 
Card on which is entered the above 
kev number and your name and ad 
dress 


G-E Motor Driven Peerless 
Pumps for New York's 
100 MGD. Hudson River 

Pumping Station 

General Electric will supply six 
2500-hp. vertical synchronous motors 
to power six Peerless pumps to be 
installed at the new Hudson River 
Pumping Station being built by New 
York City’s Board of Water Supply 
at Chelsea, N.Y. Five of the pumps 
will be used to meet the 100-mgd 
rated capacity while the sixth will be 
held as a spare. G.E. also will fur- 
nish a package unit substation for 
the project, including a steel station 
structure 


805 
New C. I. Pipe Cutter 


Robert C. Coburn, East Hartford, 
Conn., has designed a new Cast Iron 
Pipe Cutter. This new cutter enables 


- 
~ i Se 
a 
one man to cut C.I. pipe in consider- 
ably less time than ordinarily re- 
quired. Tests have shown that with 
this cutter a 3 in. C.l. pipe can be 
severed with approximately 21 blows 
of a hammer and the average time 
consumed was slightly less than 1 
minute. On a 4 in. pipe it was found 
that approximately 30 blows with a 
hammer were necessary to sever the 
yipe and the average time was 
slightly over 1 minute. 

The cutter consists of a series of 
individual chisels attached to each 


is put around the pipe and held tight- 


1500 Walnut Street, Philadelphia 2, Pennsylvania | other in chain fashion. This chain 
(Continued on page 99A) 
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READER SERVICE CARDS for 
WATER & SEWAGE WORKS 











Equipment — Products 
information — Literature 


WATER & SEWAGE WORKS 


155 East 44th Street 


New York 17, N. Y. 

















WATER & SEWAGE WORKS 


155 East 44th Street 
New York 17, N. Y. 








Write key number of > | 
ltem you desire here 
Your seme ; : neio ticle ea so 


Title 


Company 
or Dept 


Address 


WATER & SEWAGE WORKS READER SERVICE 





Write key number of venir Wee 
item yeu desire here 
Your neme we . a tava t 


Title 


Company 
or Dept 


Address 


WATER & SEWAGE WORKS READER SERVICE 





Write key number of >| | 
tem you desire here 


Ye name 


TR & SEWAGE WORKS READER SERVICE 





ie 
} you desive here 


name 


A rr 


WETTER & SEWAGE WOEKS READER SERVICE 





<P 
item yeu desire here 
Your name 


Tithe 


Company 
or Dept. 


Address 





Write key sember of 
item yeu desire here 


WATER & SEWAGE WORES READER StRVICE 





READER SERVICE CARDS HOW TO USE THEM 


Please fill ovt a separate coupon for each 
item on which you desire information. 
This will greatly facilitate handling. 


Key number is 
at head of 
each new 
product, item 
of equipment, 
catalog or 
bulletin, 
described in 
this issue. 


Enter key 
number in box. 


Please PRINT your 
name and title, 
company or 
department name, 
and your 
address 


NOTE— 


These cards 
are to be 
used only 
for items 
described in 
THIS ISSUE 


WATER & SEWAGE 
WORKS 
Will see that you 


iat” 





gs A 


ve by means ot simple and 


Ample 


strikn ‘ 


ly to the py 
dependable 


roo is beer 


wing-nut clamps 
provided for 
the chisels when clamp is tightened 
\ll steel used has been hardened for 
long and constant us¢ 

lo obtain further information re 
garding this new pipe cutter, use a 
Reader Service Card on which is en 
tered the above kev number and your 
name and address 


Calgon Appoints 
Daugherty Res. Dir. 
lor. Thomas H. Daugherty, assist 
ant director of research for Calgon, 
Pittsburgh, has named 
tor ot 


Ine been 


clire research 


He replaces Dr. Everett P. Part 
ridge, who has been appointed direc 
tor of Hall Laboratories, Inc., an 
associated firm in the Hagen Corp 
group. 

D. J 
announced that Dr 
be in immediate charge of research 
and development projects, particu 
larly development work in the ap 
plication of “Calgon” a sodium phos- 
phate glass, and other products of 


Erikson, Hagen president, 
Daugherty will 


the company in various uses. 

Dr. Daugherty received the 
degree in chemical engineering 
Carnegie Institute of Technology in 
1929, and the Ph.D. degree in chem- 
istry at the University of Pittsburgh 
in Feb., 1934. He joined the com 
pany in June 1934. 


B.S 


at 
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Long Term Corrosion 
Prevention 
Metallizing Engineering Co., 
Long Island City, N.Y., has 
nounced a new Metco System for 
Corrosion Prevention. This new 
technique prevents rust on tanks, 
bridges, fabricated steel products, 
etc., for 25-50 or 100 years 
The Metco Systems provide pure 
zine or aluminum coatings properly 
treated to withstand various corro 
sive conditions. The applications of 
these metallized coatings are not lim- 
ited in thickness. The size or location 
of the tanks or structures is not a 
limiting factor. 


Inc., 
an- 


PT TTT TTT 


eeeeeeeere 


eereeepeced 


combines the corrosion resistance of 
saran with the strength of steel pipe 
for longer term operation 


Put these two advantages of saran lined 
steel pipe to work for you! Excellent 
corrosion resistance plus rigidity and 
pressure strength—advantages that are 
important in the reduction of shutdowns 
and lost production. The ease with which 
saran lined pipe is field fabricated—in- 
volving NO costly delays or special tools 
—makes it well worth investigating. 


When planning for use of saran lined 


Distributed by 


pipe, it is advisable to contact Saran 
Lined Pipe Company for recommenda- 
tions on your particular problem. 
Saran lined steel pipe is available in 
lengths of 10 feet and in sizes from 1 to 
6 inches. Also available are flanges. 
fittings and valves. Manufactured by 
The Dow Chemical Company, Bay City, 
Michigan, distributed by Saran Lined 
Pipe Company, Dept. TSP-45. 


Saran Lined Pipe Company 


701 STEPHENSON BUILDING «+ DETROIT, MICHIGAN 
Offices in: New York © Boston © Philadelphia « Pittsburgh 
Chicago * Tulsa © indianapolis * Houston « San Francisco 
los Angeles « Portland + Cleveland « Denver « Seattle 


Charleston, $. C. © Toronto 


> 
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YOUR PIPE DREAMS COME TRUE WITH 


Ease of 


Corressenproet 
installation 


For a first time, the features of flexibility, light weight 
and absolute corrosion resistance are combined in one 
pipe that has been developed to solve water and sewage 
transmission problems. 

Because of CARLON’S flexibility, lightweight and cor- 
rosion resistance, longer service life is assured . . . ship- 
ping costs are minimized . . . fewer fittings are required 
... and long lengths of pipe can be installed rapidly and 
easily at low cost. CARLON pipe will curve to follow 
ditch line or surface contour. In many applications, one 
man can lay long sections of CARLON pipe without addi- 
tional aid, and then make connections in as little as 2 
minutes each. 

Your pipe dreams become a reality when you SPECIFY 
CARLON PLASTIC PIPE. Write today for complete cata- 
log, or call BRoadway 1-6565 for immediate service. 


Specify The Ape wilh The Sihpe / 


CARLON “EF” PIPE 





ARLo 
wr nmOemat 6 w i 
vee SHPG 
" LENGTMS 


tro 
of 








Cauwnn<- <= 





0103 | 400% coils 
01460 | OF cos 
O18! | 300% cole 
0267 | WO coi 
0320 | 250% coils 
0445 | 200% coil 
068 200 + coils 
ov 100 #1 coils 


O80 | 0622 
1050 | 0824 
13% 1070 
' 660 ! 380 
1900 | 1610 | 200 
2378 | 2070 | 170 
2075 2 409 170 
3904 | 3070 'os 
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For many conditions the life of 
the protective coatings can be en 
hanced by organic treat 
ments, provided with Metcoseal 
coatings. The Metcoseals are firmly 
keved to the zinc or aluminum and in 
themselves provide years of protec 
tion. When the Metcoseals finally 
weather away you still have the pro- 
tection afforded by the pure zinc or 
aluminum—both anodic to the steel, 
and providing electrochemical pro 
tection. Metco system 110 is used for 
protection of parts immersed in salt 
water or fresh water where the pH 
is above 6.5 and is especially applic 
able to the inside of water storage 
tanks. System 111 is used if the 
water has a pH value of 6.5 or less 

Metco 112 provides the 
lowest cost application. In this sys 
tem pure zinc is applied and treated 
with Metcoseal CR — (Chlorinated 
Rubber). For external applications 
Metcoseal Color coats may be applied 
in a range of five colors 

For further information regarding 
these Metco Systems, mail Reader 
Service Card showing the above key 
number and your name and address 


spec ific 


svstem 


Caterpillar Helps 
Win Winnipeg 
Flood Fight 
Caterpillar Tractor Co., 
Ill., through their Winnipeg dealer, 
the Powell Equipment Co., Ltd., 


Peoria, 





Diesel electric set for powering 10 mgd. pump 
is i lied behind pumping station. 





played a significant role in combating 
the devastating flood that recently 
swept Winnipeg. 

In one instance a Caterpillar D397 
Electric Set was rushed from Peoria, 
Ill., to Winnipeg in less than 30 
hours to serve as standby power at 
the city’s Water Pumping Station 
Canadian Customs allowed the en- 
gine to come through without regu- 
lar paper work because of the emer- 
gency. This 314 KW set powered a 
huge pump capable of supplying 10 
mgd.—enough for the city’s drink- 





water consumption and fire pro 


Ing 


4 


“Tosell Fysipment Co ceosine! MIDE ME aC) oD DO os 





left, No. 16 Clark Wonder Lock 
Meter Box Round....16" and 18” 
diameters. Large 13”’ lid. 





Caterpillar powered pump aids flooded sewer 





Above, No. 11 Oval Clark Wonder 
of diesel-powered machines, which \ Lock Meter Box, especially for warmer 
ording to city and army officials Below, A-2-13 Clark Meter Box Cover climotes, H-11", L-18°, W-12". 

— > ' ™ pecs * —s with screw lock. Height 4”, lid open- 

were indispensable. Caterpillar diesel |] ing 13”. 
operated pumps also pumped out 


supply and service the tireless crew | 




















flooded sewers 


Killeen Co. to 
Represent Hammond 


Iron Works : 2 Above, A-2-11 Clark Single Lid Meter 
Hammond Iron Works, Warren & Box Cover, 4” throat. Also available in 
6” and 9” throat. 





ae NON aBELe eY e 








Bristol, Pa., has announced the ap 
pointment of the T. F. Killeen Co., 
Buffalo, N.Y. as their W estern New Below, B-2-11-L Clark Double Lid 
York State representative. For the Meter Box Cover, 6” throat. Also 
half-century Hammond _ Iron available in 4” ond 9” throat. 





See ee 





past 
Works have been known as designers, 
fabricators and erectors of steel stor 
age tanks of cone roof, breather 





sphere, spheroid, floating roof and 
vapor-lift design, and also gas hold 
ers, elevated water tanks, steel and 
alloy plate work 





Above, AA-3-12 Clark Meter Box 
Cover with 13” Wonder Lock Lid, for 
807 use with 15” (illustrated), 18” and 


quenasen as enemas anenenasasenasenasescinawal 30" ben body. 

Low Cost IMO Pump pias 
De Laval Steam Turbine Co., Tren 
ton, N.J., has introduced a new De 
Laval—IMO Series A313A pump 


that has been especially designed for 











Improved Screw Lock with Perfect Lock of one-piece 
strong forged bronze bolt. manganese bronze forging. 


Wonder Lock Lid (bottom 
view) showing forged bronze 
bars. 


write 


CLARK CoO. 


MAD? O OR, th £55 | 
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economical, standardized quantity 
production. 
Because of its compact design, the 
De Laval—IM© A313A requires lit 
tle space, and the fact that it can be 
direct-connected to its driver also is 
a space-saving feature. All parts are 
| interchangeable. The mechanical seal 
| requires no attention. The pump can 
be mounted in any desired position 
| Suction can be located at top, bottom, 
| horizontal left or right. 
| To obtain further information re 
| garding this low cost pump, use a 
| Reader Service Card entering the key 
|} number above and your name and 


address 
| 


| 
Bartlett of 
Hooker Co. Elected 
Director NICB 
E. R. Bartlett, President, Hooker 
Electrochemical Co., was re-elected 
Director of the National Industrial 
Conference Board for a term of one 
year at the 34th Annual Meeting held 
May 18th in New York City 
Founded in 1916, the Conference 
Joard is an independent, nonprofit 
organization devoted to the testing, 
distribution and explanation of busi 
ness and economic facts essential to 
developing and setting management, 
labor and governmental policy. More 
than 3,000 businesses, unions, librar- 
ies, colleges and government groups 


support the work of the Board 


808 
Shut-Off Valve 


S. Morgan Smith Co., York, Pa., 


FOUNDRY & PIPE CORP. has developed a positive acting shut 
55 LIBERTY ST. — WN. Y. C. off valve. This plug stop valve was 
“ developed to meet the need that exists 

in the water works and sewage fields 


WARREN PIPE CO. of MASS. 


« ° INC. ie 


75 FEDERAL ST., Boston, Ma 











Since 1886 
“Ebony Paint Kills Rust’’ 


A Refined Coal Tar Base Paint 





No matter how old the job—-5 to 25 years $17 50 
rust has never been found under - 

EBONY PAINT. 

Specified by many Engineers for Sewage with 3 section 

Disposal and Water Plants. telescoping handle 


Quert sample and li on request = 
Ebony Paint Manufacturing Co. Write Todey for 


18th & Agnes Ave. 68-Page Catalog 
KANSAS CITY 1, MISSOURI W. 6. DARLEY @ CO., 
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Diepenbrock Joins 
Marlow Pumps 
Marlow Pumps, Ridgewood 
has announced the appointment 
|. B. Diepenbrock as District Sales 
Representative for the West Coast 
Mr. Diepenbrock, formerly associ 
ated with Ingersoll Rand and Dow 
Chemical, will take charge of Marlow 
Municipal Pump Sales in Calif., Or: 
gon, Wash., Idaho, Nevada, Arizo1 
Western Montana and Utal 


809 
Analyzer 


Analytical Measurements 
Chatham, N.J., has developed 
strument called the “Analascoy 
provides a convenent dey 





Here’s proof that LeRoi Engine 
Generator Sets save taxpayers’ money!) 


In Oshkosh, Wisconsin, two Le Roi engine-generator units operating 

on “no-cost” sewage gas produce electric power at a cost of .398¢ 

per kwh. This extremely low cost includes charges for labor, in- 

surance, depreciation, and repairs. Purchased — at the utility 
re) 


4 


rate would be 1.507 cents per kwh. Using Le Roi results in actual 
savings of nearly $4000 a year for taxpayers! 

Lubricating oil, repair parts, and labor cost less than $600 a 
year for these two twelve-year-old engines. This is real evidence 
of Le Roi long-life and dependability. 

Le Roi engines are available in sizes ranging from 6 to 600 hp 
— custom generator sets in sizes from 30 to 300 KW. They operate 
on no-cost sewage gas, natural gas, butane, or gasoline. Lighten 
the tax load in your community. Investigate the advantages of 
Le Roi low-cost power. Send the coupon below for a detailed re- 
port of this and other money-saving installations. 








means for measuring and continuously 
showing any phenomena that can be 
translated into electrical impulses 

Its possibilities as a tool of general 
utility in the laboratory can be appre 
ciated from the fact that one moment 
it can serve as a pH meter whicl 
measures to .001 pH, and the next 
moment it can serve as an electro 
cardiograph, a pressure indicator, or 
a strain analyzer. Results are dis 
played on the long persistence screen 


of a 5 in. cathode-ray tube which is an SST CORRE GREED 16, WCET 


extremely flexible, indestructible in a en By ny Rey ~ BF yh -ai Waste tots 
dicator Te? 

To obtain further information re _— 
varding this new instrument, use a Title... 
Reader Service Card on which is en- | 
tered the above key number and your 
name and address | 
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any 


We 


HYDRANTS 
and VALVES 


Easy To Install 
MECHANICAL JOINT 


| after 


| the 


Hendrickson Joins 
Amer. Concrete 
Pipe Assn. 

lhe American Concrete Pipe Assn., 
Ill., has announced the ap 
pointment of John G. Hendrickson to 
the staff of the Association as 
search Engineer 

Mr. Hendrickson, 
bury, N.J., graduated from Princeton 
University. He was associated with 
the American Bridge Co. and Prince 
ton | before he entered the 
Civil Engineering Corps of the U.S 
Navy in 1943. Discharged in 1946, 
awarded the Silver Star, 
to Princeton as an in 
Civil Engineering and a‘ 
present is an Assistant Professor in 
Civil Engineering. Mr. Hendrickson 
will be located at the headquarters o 


Pipe Assn 


Chicago, 
Re 


a native of Cran 


miversity 


being 
he returned 
structor 


\merican Concrete 


| in Chicago 


Features include: (1) Fast and easy installation, 
(2) unskilled labor, (3) construction economy, 
(4) Joint deflection, (5) leak-tight. We furnish 
Standardized Mechanical Joint Valves, Hy- 
drants and Cutting-in Sleeves. WRITE FOR 
CIRCULAR 49. 


M & H PRODUCTS INCLUDES 
FIRE HYDRANTS ELECTRIC MOTOR 
OPERATED VALVE 
GATE VALVES SHEAR GATES 
WALL CASTINGS MUD VALVES 
SPECIAL CASTINGS 


FLAP VALVES 
TAPPING SLEEVES SLUDGE SHOES 


AND VALVES FLANGE AND 
IN 
CHECK VALVES FLARE FITTINGS 


FLANGED FITTINGS 
FLOOR STANDS 8 & S FITTINGS 
SPRING LEVER CUTTING-IN TEES 
CHEE VALVES HYDRAULIC OPERATED 
EXTENSION STEMS VALVES 


Mah VALVE 


AND FITTINGS COMPANY 


ANNISTON. ALABAMA 
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| ited, a 


Builders Iron 
Foundry in Canada 
BIF 


Lim 
Iron 
was 


manu- 


‘anada, 
Suilders 


Industries of ( 
subsidiary of 
Providence, R.I., 
formed early in June for the 
facture of certain products made 
Builders-Providence, Inc., and 
Omega Machine Co. In particular, 
BIF Industries of Canada, Limited, 
will produce Venturi meters, flow 
controllers and gauges, Chlorinizer 
gas chlorine feeding apparatus, and 
Omega gravimetric and volumetric 
chemical feeders 

Sales of all of 
Canada will continue 
by Keith Mercer, Reg'd 
St. East. Montreal 24 
trol and Metering, Ltd., 454 King St., 
West, Toronto 2B, Ontario; and 
Bayfield and Archibald, 448 Seymour 
Street, Vancouver, B.( 

BIF Industries of Canada, Lim- 
ited, will be located at 454 King St., 
West, Toronto 2B, Ontario, Canada. 


Foundry, 


by 


these products in 
to be handled 
1100 Craig 
. Quebec ; Con- 


810 

Rohm & Haas Announce 

Monobed Deionizatién 
Rohm & Haas, Philadelphia, Pa., 
has announced a basic advance in 
ion exchange processing, involving 
intimate mixtures of anion and cation 
exchangers in a single bed of resins. 
The new process, whose various 
forms are termed Amberlite Mono- 
heds. is described as offering to water 
conditioning and process industries 
the 
earlier two-bed system: it 
simpler and potentially 
equipment; it is 


requires 
less costly 
capable of more 


complete deionization than the two- | 





following advantages over the | 


Legool/ 


~- 


GLAZED FIRE CLAY TILE FILTER BOTTOM 





¢ Permanent * Non-corrosive * Eco- 
nomical @ Impervious to acid or alkali 
solution ¢@ Practically non-absorbent * 
Equa! distribution. 


Complete water purification and sewage plant 
equipment. 


Write today for complete information 





LEOPOLD CO., INC. 


2413 W. CARSON ST. PITTSBURGH 4, PA 


ea 





A for cry from modern applications, this 
unique time piece known os the Water 
Clock of Ctesibius wos opercted by 
tears flowing from the eyes of o statue. 
The Pointer descended once in 24 hours, 
ectvoted by on automatic siphon. 


MODERN 


aqrav 


woter 


ty ond 


atior 


apparatus 


ROBERTS FILTER 


MANUFACTURING CO. 
607 COLUMBIA AVE, DARBY, PA, 





ped system could produce ; it 1s easier 
to operate, reduces rinse require 
ments and costs less to regenerate ; 
and it permits constant maintenance 
of a neutral pH during deionization 

Apparatus using the Monobeds as 
their active principle may record the 
electrical conductivity of the effluent 
water on a milliammeter as in indica 
tor of deionizing capacity of the 
resin. The resin also changes color 
upon exhaustion of deionizing capac 
ity and the capacity of the bed may 
he watched visually through sight 
glasses in the apparatus 

lo obtain further information on 
this new ion exchange resin and 
equipment which uses it, mail a 
Reader Service Card on which is en 
tered the kev number of this item 
and vour name and address 


Yeomans Increases 
Turbine Equipment 
Co. Coverage 

Yeomans Brothers Co., Chicago, 
Ill. has announced that Turbine 
Equipment Co., will represent them 
in several counties of upper New 
York State as well as New York City 
Turbine Equipment Co., will han 
dle the complete Yeomans line of 
pumps for building municipal and in 
dustrial applications, and Yeomans 
systems ot waste treatment for muni 

cipalities and industrial plants 


Chicago Bridge & Iron 
Move San Francisco 
Office 

The San Francisco sales office of | 
the Chicago Bridge & Iron Co., was | 
moved from 22 Battery St., to Room 
617. 200 Bush Street. The telephone 
number remains the same as at the 
old address. 

L. A. Elsener is manager of the 
San Francisco office and is assisted 
by K. W. Lange, contracting eng- 
neer. 


8il 
Automatic Controls 
for Variable 
Speed Drives 


Link-Belt Co., Chicago, IIl., has an- 
nounced a new line of Automatic 


Model NSH at Sumter 
$.C.—3 te 6 cw yd 


per hour capacity 





SLUDGE «@ 
DISPOSAL 
PROFITABLE 


A Royer Sewage Slud i 
ge Disintegrator will 
eee for — at less than the cost of disposal, Hauling, 
g or burying it are time-consumin dco 
ations. Sludge processed b fhodge Dislachne. 
y the Royer Sludge Disi 
tor becomes a readil Since, a quobt Oe 
y marketable fertilizer 
mand by golf clubs, florists and : ae Se 
> nurserymen. Even if 
gave it away, you would be mo me it 
you establish a source of se Posse y Roem ated 


Sludge from the dryi 
irying beds is shovelled into th 
p Pace te and is shredded, mixed, aerated pace re 
on - all stones and trash removed. The finished 
product can be discharged direct to pile, bags or truck 


Royers are made in a variety of sizes and models- 


for full information. va 











ROYER FOUNDRY & MACHINE CO. 


LTOPRINGLE ST.. KINGSTON Po 








Speed Controls for the P.L.V. (Posi- | 
tive Infinitely Variable) variable 


speed drive to meet the growing de 
mand throughout industry for posi 
tive, quick-acting, automatt control 
ot rotary motion 

The automatic control senses varia 
tions quickly and immediately adjusts 
the P.I.V. drive by the precise amount 


7 WATER SEEPAGE 
S10 SEWAGE CORROSION 
6) 

WITH FORMULA No, 640 


a clear liquid penetrating (1°+) 
sealer for concrete and masonry 
preventing water absorption and 
reducing the action of acids. Holds 
12’ hydrostatic head. Use our Hay- 
proc Rubherized Enamel for color on : 
walls and floors—not affected by con- snniniieaniniarguntemennbanenciandabieel 
centrated acids, alcohol, oil, or traffic 
pooner f ZEOLITE CHEMICAL CO 
30 OTHER PRODUCTS 


Write for technical data. 
Haynes Products Co., Omaha 3, Nebr. 
See oer fle in Sweet's 








Water & Sewace Works, August, 1950 





elem SOF me 
PIPE DETECTOR 


FIRST WITH A METAL CASE 

FIRST WITH SHIELDED LOOPS 
FIRST WITH “SURE GRIP“ HANDLE 
FIRST WITH LIFETIME GUARANTEE 


The sew DETECTRON Mode! 505 locates, 
treces and centers ond cables with 


speed and cccuracy. .» compect, 
weight—with HEAVY DUTY PERFORMANCE. 
® HIGHER QUALITY 
LONGER LIFE 
LOWER PRICE 
TRIPLE VALUE! 


For Complete Information Write for Folder 8-N 





7? CAHUENGA BLVD. NORTH HOLLYWOOD, CALIF 


OF COMPARATIVE QUANTITIES 


fp ta 


fi an 


00 
00 
00 


soemncnnonennee| 

scesueenerereen| 
aa 

SHG NN NNN MMR RR 


THE LEADITE COMPANY 


No Cauw/king 
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needed to compensate for each varia 


tion. These controls can be used for 
control of temperature, velocity, 
liquid levels and flow of 
terials that must be held to 


limits despite variations in operating 


pres 
ma 
narrow 


sure, 


conditions 
\ctuated im 
rolls 
pressure 
automatically 


float 
floats 
new 
the 
hy 
mechanical 
output by 


many ways—by 


1! 


ing and follower rolls, by 


and diagrams—these 


con.rols provide 


necessary amount of electrical, 
draulic, pneumatic of 
energy to adjust the P.I.\ 
motor, piston or linkage 
lo obtain further information re 
garding this new control, use a Reader 
Card on which is entered the 
and your name and 


service 
above key number 
address 





LITERATURE 
‘AND CATALOGS 





812 


TANK CORROSION 
PROTECTION 
Tar Products 


Koppers Co., Inc., 
in its latest 


Division, Pittsburgh, Pa., 
bulletin, describes in detail the use of 
| the corrosion protection product “Bi- 
| tumastic.” This bulletin explains how 
Bitumastic was used to preserve the 
inside of the 3,000,000 gallon water 
storage tank for the Marin Municipal 
Water District, San Rafael, Calif 
Complete details of application, 
thickness of coating, photographs 
showing tank after application, and 
the qualities of Bitumastic are also 


| included 





To obtain a copy of this bulletin, 
use a Reader Service Card on which 
is entered the above key number and 
vour name and address 


813 
ELECTRIC MOTORS 


U. S. Electrical Motors, Inc., Los 
Angeles, Calif., has just published a 
complete catalog on U. S. Motors, 
Asbestos - Protected. Bound in a 
sturdy grey leatherette cover, it en- 
compasses their complete line of 


| motors along with sections on repair 


| of the 


| parts, controls and ordering informa- 


tion. The catalog is profusely illus- 
trated throughout with beautiful four- 
color photographs of the motors, cross 
sectional and diaphanous views of 
motor and gear operations, typical in- 
stallations, and diagrams. Featured in 
the general section is an explanation 
protection afforded by U. S.’s 
that protects the 


Asbestic process 


1950 





CONTROL 


Gas Pressures 


From Digestion Tanks with 
NORWALK REGULATORS 


and CHECK VALVES 


Handlin 
is one o 


sewage gas from digestion tanks 
Norwalk Valve's activities in the 
manufacture of gas pressure control 
equipment. Stock items include check 
valves, pressure relief valves, regulators, 
all sizes and pressures. Illustrated are the 
Norwalk Dise Check Valve and the “Meter 
Cop” (a Norwalk exclusive) 


DESIGN AND FABRICATION 
OF SPECIAL UNITS 


Any unusual problems can be solved by 
our design and fabrication of special units 
Norwalk products are made with ASTM 
and other materials required by contract 
specifications 
Outline your requirements in a note 
to us. We'll be glad to suggest designs and 
special equipment. We'll also send along 
a catalogue of our 
complete line of gas 
control equipment 


NORWALK 
VALVE 
COMPANY 


33 RAILROAD AVENUE 
SOUTH NORWALK, CONN. 











STOP 


JOINT 
LEAKAGE 


CARSON CLAMPS 


With Pearlitic C.1. Bolts for Cast 
Iron Pipe and Fittings. 


Write for Prices. 
Carson-Cadillae Co. 


1221 PINSON ST. BIRMINGHAM, ALA. 








ANTHRAFILT 


Mark Reg 


A Ff 


ANTHRACITE 


Anthro 


EQUIPMENT CORP 


te tastitute B Iiding 


PALMER FILT 


822 E. 8th St 








insulation 
\lso ex 


is the 


the 
will not burn or carbonize 


windings from heat sé 


plained by diagrams and text 
Lubriflush system of bearing lubrica 
tion which permits service 
without re-lubrication and a compari 
diagram showing the varying 
amounts Of grease necessary to prop 
erly lubricate different types of bear 


years ot 


son 


ings 

In a 
explosion-proof motor (featuring the 
flame 


special section, the | S 


inner chamber and 
arresting seal) is shown and described 
in detail. Another item of interest in 
this complete electrical motor refer 
ence manual is the description of the 
Verticlosed motor that was especially 
developed for deep well water turbine 
pumping. ( omplete rating charts, size 
and speed variation tables are also 
included 

To obtain 
catalog, use a Reader 
entering the key number 
name and address 


sealed 


this unusual 
Service Card 
and your 


a copy ol 


814 
WATER CLARIFIERS 

Graver Water Conditioning 
New York, N.Y., has just made 
available a new bulletin on Water 
Clarifiers and Cold Process Soft- 
eners. 

The bulletin graphically descri>es 
the design, operation and features of 
the Graver unit of this type, known 
as the Reactivator, with explanations 
in tabular form for greatest clarity 
Introductory sections of the bulletin 
concisely explain the principles and 
chemistry of cold water 
treatment, and compare the Graver 
Reactivator with other methods of 
water purification. Various acces- 
sories are also described, and the 
bulletin is profusely illustrated with 
diagrams and installation photo- 
graphs 

To obtain a copy of this bulletin, 
use a Reader Service Card on which 
is entered the above key number 
and your name and address 


Co., 


pre cess 


815 
AUTOMATIC CONTROL 
VALVES 
Ross Valve Mfg. Co., Troy, N.Y.. 
has just published a 119 page cata- 
log on Automatic Control Valves and 





Specialties. 

This catalog is complete with ac- 
tual photographs of the line of 
valves manufactured by Ross covers | 
altitude valves, back pressure valves, | 
check valves, electric remote control 
valves, float valves, pilot valves, 
globe valves, reducing or regulating | 
valves, relief or hack pressure valves, | 
reverse flow valves, etc. Pipe lay- 


“GUNITE” STRENGTHENS EXISTING SEWERS 


Reinforced “GUNITE" lining has been 
successfully used on brick, tile and con- 
crete sewers, restoring them to greater 
than originally designed strength. 

Erosion of mortar joints and dislodged 
bricks made many sections of the above 
65-year-old brick sewer in Illinois both 
dangerous and inefficient. We placed a 
reinforced “GUNITE™ lining of varying 
thickness in this sewer without opening 
the streets. Sewer service was main- 


EMENT GUNCOMPANY ~~: 


‘GUNITE CONTRACTORS 


CENERAL OFFICES ~ALLENTOWN 


tained by installing temporary flumes 
and also by by-passing through relief 
sewers. 

This job, and many other types of 
“GUNITE" jobs which we have done, are 
iMustrated and described in our new 
64-page general bulletin C2400. A re- 
quest on your letterhead will bring you 
a free copy by return mail. 

We will be pleased to cooperate with 
you on any of your problems. 


MANUFACTURERS 
TME 
CEMENT GUN 


PENNA USA 


Starting Point 


for Economical Water Treating Plants 


Increase throughput capacity—in your present water 


treating plant 


without 


additional construction 


costs. Coagulate with the aid of N-Sol Process 


(activated silica).* 


N-Sol produces large, tough and heavy floc. It 
shortens settling time; often lengthens filter runs. 


Before you complete designs on new or enlarged 
filtration plants, get file #52-8 on ““N-Sol Processes.” 


*made by reacting “N” Silicate with ammonium sulphate, 
chlorine, alum or sodium bicarbonate. 


PHILADELPHIA QUARTZ COMPANY 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 


N-SOL Coagulating Aids 
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HELLIGE 


TURBIDIMETER 


A TURBIDIMETER 
WITHOUT STANDARDS 


&) Accurate * Foolproof : Universal 





WRITE FOR CATALOG No. 8000 


HELLIGE 


INCORPORATED 
3NG WORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 








ROTO-TROL 


TYPE 


Type “A” Roto-Trol operates from 
the pressure in the pump discharge 
line, at the pump house. The electric 
time delay prevents starting or stop- 
ping due to surges. It also protects 
deep well turbines from damage due 
to back-spin. .. . Type “A” Multi- 
Pump Roto-Trol is designed for two 
or more pumps discharging into the 
same discharge pipe. Adjusted time 
delays compensate for additional 
pumping friction and surges when 
second pump starts or stops 


WRITE FOR PERFORMANCE 
AND ENGINEERING DATA 


Water Levels Control Division 


HEALY-RUFF COMPANY 


783 HAMPDEN AVE. ST. PAUL 4, MINN. 





| just 


| University 
| modernization program 
To obtain a copy of this bulletin, 


| of bulletins on their Belfield Float 


| and Belfield Liquid Level Control- 


| anced regulating valve; rotary shaft 





| valves are included 
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out’s of the various valves are shown 
by means of schematic diagrams as 
well as cross-sections of the valves 
\lso covered are portable fire hy 
drants, hydraulic booster pump, wa 
ter motor and feed water filters 

lo obtain a copy of this catalog, 
use a Reader Service Card on which 
is entered the above key number and 
vour name and address 


816 
CATHODIC PROTECTION 


Electro Rust-Proofing Corp., Belle 
ville, N.J.. has announced the pub 
lication of a new booklet entitled | 
“Dollars and Sense of Cathodic Pro- 
tection for Transmission and Dis- 
tribution Pipe Lines.” The booklet 
contains data on cathodic protection 
case histories as well as factual in 
formation on the economics involved 
\lso included is a discussion of the 
requirements for successful cathodic 


protection together with a statement | 
Electro | 


of the services offered by 


Rust-Proofing 


To obtain a copy of this booklet, | 
use a Reader Service Card on which | 
is entered the above key number and | 


your name and address 


817 
WALKING BEAM 
FLOCULATOR 
Stuart Corp., 


j released a bulletin on their 
“Walking Beam” Floculator. This 


| bulletin gives the background and | 


a short history on the development 
of the “Walking Beam” Floculator 
Photographs show several 
installations and particularly fea- 
tured is the one selected at Cornell 
for its new filter plant 


use a Reader Service Card on which 


is entered the above key number and 


your name and address 


818 


VALVES & LIQUID LEVEL 
CONTROLLERS 


Minneapolis-Honeywell Regulator 
Co., Brown Instruments Division, 
Philadelphia, Pa., has issued a series 


Valves, Belfield Regulating Valves 


lers. 

In the bulletin on Float Valves 
descriptive photographs and sche- 
matic diagrams of the quick opening 
regulating valves, iron body bronze 
mounted or all 


bronze; semi-bal- 


regulating valves and float or tank 


Baltimore, Md., has | 


typical | 





Also, a page is 





M-SCOPE Pipe Finder 
LIGHTWEIGHT MODEL 


One Man Operation 
On Every Application 


HIGHLY 
EFFICIENT 


IMMEDIATE 
SHIPMENT 


Catalog 
No. 25M 
On Request 


Free Demonstration and 
Operating Instructions 


JOSEPH G. POLLARD CO., INC. 
Pipe Line Equipment 


New Hyde Park New York 


KEEP 


PUMPS PRIMED 
FOR INSTANT USE 








No. 2¥—APCO PRIMER 


WITH V-APCO 
AUTOMATIC PRIMER 


APCO TANK PRIMERS 
AIR RELEASE VALVES 
AIR & VACUUM VALVES 


VALVE & PRIMER CORP. 


127 N. DEARBORN ST. 
CHICAGO 2, ILL. 














EDDY VALVE CO. 


If you will think before buying 
a valve—you can eliminate think- 
ing of it forever after. When you 
think of valves—think of the 
years of time and effort we have 
put into giving you a smooth- 
operating, trouble-free valve. 
Think of the progressive water 
works men who have relied on 
Eddy Valves for years—then spe- 
cify and insist on getting Eddy 
Valves—you can bury them and 
forget them. 


EDDY 


ure regulator, reduc 
jugs and dimension 
charts are given for the various types 

regulating and float valves 

Che bulletin on Regulating Valves 
describes fully the operating princi 
Belfield Single Seat Pilot 
Valves with 
cimension 


le of the 
Balanced Regulating 
drawings and 
charts. It also contains information 
the Slip-Stem and Rotary Shaft 
types lor steam, air, pas, and liquids 
Both Direct-Connected and At 
\ctuated Controllers are illustrated 
1 the bulletin on Liq 
Details of the 
features and 


schemata 


and de s¢ ril ed i 
uid Level Controllers 
special construction 
typical applications along with many 
drawings, diagrams and 
included, with ca 


schematic 
photog 


— 


raphs are 
charts, 
pressure-temperature 


characteristics, 
rating charts 


pacity flow 
nd dimensions 

lo obtain a copy of these very in 
formative bulletins, use a Reader 
Service Card on which is entered the 
above kev number and your name 
and address 


819 
VALVES & SHOCK ABSORBER 


R-S Products Corp., 
Pa., has just issued two new bulle- 
tins on their 50-Ib. Valves and Hey- 
den Liquid Shock Absorbers. 

The first bulletin is a 12 page, 2 
color catalog that introduces a new 
line of 50 Ib. narrow face-to-face 
valves, designed particularly for 
rugged hydraulic service. The vari- 
ous types of valves and controls are 
described and illustrated. Also illus- 
trated are the stuffing boxes, which 
include plain, lubricated, lubricated 
with purge connections and the ro 
tary seal. Advantages of the valves, 
a description of the rubber seat, spe- 
cial metals together with dimensions 
and weights provide essential engi- 
neering information 

The second bulletin on Heyden 
Liquid Shock Absorbers features 
four models of a compact shock ab- 
sorber which eliminate shock and 
hammering in pipe lines carrying 
water or petroleum products. De- 
scription, application, installations, 

| instructions and list prices are in- 
| cluded. 

| To obtain copies of these new bul- 
letins, use a Reader Service Card on 
which is entered the above key num- 
ber and your name and address. 


820 


GRIT CHAMBERS 
American Well Works, Aurora, 
Ill., has just published a Technical 





Philadelphia, | 


109A 


ENGINEER'S FILE 


abd?) tele] 7 Va alie 
INSTRUMENTS 


STEVENS 


HYDROGRAPHIC 
INSTRUMENTS 


A wide range of precision measuring instry- 
ments to record and indicate head, flow, 
and totalize flow; for waterworks, sewerage, 
irrigation and industrial uses. New, low 
cost methods of liquid level recording. 

These methods and instruments for all 
liquid measuring problems ore listed in a 
complete Engineer's Data folder for your 
convenience. This information folder is FREE 
and can be had by filling in the coupon 
below. The folder includes data on instru- 
ments to record fluctuations of liquids in oil J 
production, stream gaging, deep wells, sew<| 
age, irrigation, etc., both accurately and” 
economically. t 


STAFF GAGES 


ow-NWanm 


Autatvealeve veteran 





-“NUSHHNOO—-NUAMHAVOOM-WuUsdd 














An inexpensive, dependable meons 
of measuring liquid levels. They are 
designed so as not to affect the flow 
of liquid. Porcelain enameled for 
easier reading . . . accurately grad- 
vated in English or metric system . . . 
will not rust or discolor. Staff gages 
ore available in a wide range of 
lengths and widths — Staff gages 
for as little as $1.00. Complete infor- 
mation in the Engineer's Data Folder. 
Leupold and Stevens pioneered 
the field of water level recording 
43 years ago, and since then have 
developed precision measuring in- 
struments of all types and descrip- 
tions to meet many specific needs. 
Write for the file. There may be @ 
measuring device exactly suits your ¢; 
requirements. Use the coupon below. 





Please send me the Engineer's Data Folder 
with complete information on Hydrographic 
instruments. 


Nome 
Address 


Sees ___State 


LEUPOLD & STEVENS INSTRUMENTS, INC. 
4445 N.E. Glisan + Portland 13, Oregon 


Supplement on American Camp Grit 
| Chambers. This technical supplement 
discusses the new method of Grit 


VALVE COMPANY 
o 


WATERFORD NEW YORK 
A subsidiary of James B. Clow & Sons 
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_ WATER MAIN 


FOR SALE 


24” Used © 


18” Used Cast tron Water Main Pipe 84S 
18” Mew Cast tron Water Main Pipe BAS 
14” Used Cast iron Water Main Pipe BAS 
12° Used Cast tron Water Main Pipe B&S 


~ JOB LOT! 


NEW CAST IRON 
WATER MAIN FITTINGS 


Will sell one fitting or entire quantity 
below market price. 


& SPIGOT 
CAST RON waren MAIN 


CLASS D 
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Het| & 


Keil & 
Bell & 


Keil & 
Rei! 


Beil & 
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DITIONAL 


BROWN-STRAUSS 
CORPORATION 
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Beil & Bell 


LASS B INCREASERS 
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INFORMATION WRITE 


ast iron Water Main Pipe BLS 
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Spigot 
Hei 


Spigot 
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Spigot 


A thet 
Spigwt 
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Spigot 


Spigot 4 Sime 


EES, CLASS D 
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LATERALS 


45 degree Bet! Ende 


Phone LD 169 
Kenses City, Mo. 
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| removal 
| explains in detail that by use of the 


by velocity regulation. It 
Camp grit channel and regulator the 
head loss may be chosen by virtue 
of design to accommodate 
draulic conditions 
are possible due to the 
inherent in the rectangular 
section, constant velocity 
tained through all ranges ot 
when a specific velocity is selected 
and regulator opening set according 
etc. Cross-section and exploded 
views of the channel, chamber and 
regulator are shown along with for- 
mulas and diagrams to show com- 
parisons of normal head loss to depth 
of channel in feet and offsets in feet 
for calculations of channel size. 

This new Technical Supplement 
may be obtained by mailing a Reader 
Service Card. Be sure to enter the 
key number and your name and ad- 


advantages 
control 
main- 

flow 


is 


ly, 


dress 


821 
SEWER CLEANER 

Expanding Sewer Machine Co., 
Nappanee, Ind., has available a cat- 
alog on Sewer Cleaning Equipment. 
This catalog contains data on the 
Expanding Root Cutter and Sewer 
Cleaner with a complete description 
on all accessories and parts available 
for use with the cleaner. Amply 
illustrated with photographs and 
drawings it shows how the cleaner 
works between manholes or inlets 

\ partial list of users and re- 
printed letters from the experiences 
of users are included in the back of 
the catalog. 

To obtain a copy of this catalog, 
use a Reader Service Card on which 
is entered the above key number and 
your name and address 


822 


_MAGNA-SIGHT FLOW GAUGE 


Hatboro. 
cat- 


Fischer & Porter Co., 
Penna., has issued a four page 


| alog folder on the Magna-Sight Flow 
| Gauge, a low cost flow-rate measur- 
| ing instrument designed especially 


for applications where accuracy 
within several percent is acceptable. 

To obtain a copy of this catalog, 
mail a Reader Service Card on which 
is written, your name and address, 


| and the above key number. 


823 
AIRVEYOR 
Fuller Co., Catasauqua, Pa 


. have 


| available a bulletin on Airveyor, the 


air conveyor. This bulletin shows 
practically all types of typical Air 
veyor installations. Diagrams of 
equipment used and typical flow pat- 


i terns give a complete picture of the 





plant hy- | 
Lower head losses | 


CAST IRON BELL & SPIGOT 


WATER PIPE 


AT A DRASTIC 
REDUCTION IN PRICE 


A-$28, Sot 124 18 © 
2 heat 


diameter Class ae 
diameter Ch . 


Gaoneles Class 
Available for immediate Delivery 
WRITE—WIRE—PHONE 
SONKEN-GALAMBA CORPORATION 
2nd and Riverview (X-609) 
Konseos City 18, Kansos THatcher 9243 








SITUATION Wanted 


Company Pilot, twenty years in Aviation, 
rated instrument, multi-engine, 6,000 
total, clean record, references, recom- 
mends. 15 years sales promotion, public 
relations, 4 years office management. 
Some heavy equipment experience. Me- 
chanically inclined, age 39, sober, re- 
liable, family. Anywhere western U. S., 
Mexico, Latin America, Reputable firm. 
H. EICHNER, 807 8th Avenue South, 
St. Cloud, Minnesota. 








CITY GF DETROIT 
Srpacere experienced F the yy construction 


$38. ™ roject. Start 
ne yy range $4 “oer, 33) 809. $5 and $6.430 
Submit resume of experience with applica 
tien reques: 
DETROIT CIVIL SERVICE Conmerssion 
1501 WATER BOARD a 
735 nonee LPH STREET 
DET ROIT 26, MICHIGAN 








SALES EXECUTIVE 


Presently employed, wishes to act as manufacturers 


house facilities already established in L.A. area. 


References gladly furnished 
WATER & SEWAGE WORKS, 
Chicago 10. Illinois. 


Write Box 1042. 
22 West Maple St.. 








MECHANICAL 
SUPERINTENDENT 


We have an excellent opportunity for 
men who know water and sewage works 
equipment and piping. Must be able to 
take complete charge of installation crews. 
State full qualifications first letter. 


MUNICIPAL SERVICE COMPANY 
908 Grand Avenue 
Kenses City 6, Missouri 














FOR SALE 


1—New 9,000 Gallon—10’—6” 
approximate overall yw ure tank 
fabricated from ASTM-A 212 GRB firebox 
steel plate, 7/8 w Heads 11/16" shell. Shell 
and heads have 1/16" corrosion wance. 
110 Ibs. be working pressure 220 Ibs. test pres- 
sure ASME i and 
11” x 15" cite. and other o; te as re- 
quired by Nafional Board of Fire Underwrit- 
ers for pressure vessels. Painted inside and 
outside 2 shop coats of red lead and oil. 


Price $1,500.00 on the ground. Write 
ROANOKE COUNTRY CLUB 
P.O. Box 1145, Roanoke, Virginia 


OD x 15'—6”" 














! this type ot conveyor! 
Photographs of actual operating in 
stallations show equipment-handling 


irve varieties of materials \ir 


] ! 
vevors are shown unloading an 


loading materials from box cars, 
trucks hopper 
et 

lo obtain a copy of this bulletin, 
on which 


number and 


cars, ships, barges, 


use a Reader Service Card 


is entered the above key 


your nani and address 
824 

PORTABLE COMPRESSOR 

Worthington Pump & Machinery 
Corp., Holyoke, Mass., has 
issued a bulletin on their “60 
Portable Compressor.” The bulletin, 
amply illustrated, shows the com 
with trailer cut-away dia 
grams. Complete specifications, di- 
mensions and list of tools that may 
be operated simultaneously by this 


new 


pressor 


compressor are listed 

If you desire a copy of this bulle 
tin, which is punched for ring bind 
ers, Reader Service Card on 
which is entered the above key num 
ber and your name and address 


use a 


825 
CARSON CLAMPS 

Carson-Cadillac Corp., Birming 
ham, Ala., has issued a bulletin on 
Carson Bell-Joint Clamps. This bul- 
letin explains how these clamps au- 
tomatically fit themselves to the joint 
because they can be adjusted to fit 
variations in outside bell circumfer 
ence, to compress gasket uniformly 
regardless of variations and to make 
a snug fit around spigot, regardless 
of “out of round” and other varia 
tions in diameter. Photographic 
illustrations throughout show types 
of clamps and charts and on the back 
page are standard dimensions for 
cast iron pipe along with weights 
of cast iron pipe. 


lo obtain a copy of this bulletin, | 


use a Reader Service Card on which 


is entered the above key number and | 


your name and address 


826 
DUST COLLECTORS 
Machine Co., 


(mega Providence, 
g 


R.I., has issued a new bulletin cover- | 
Dust Collectors. | 


ing self-contained 
This bulletin points out the advan- 
tages of individual dust collecting 
units over central collecting 
tems. The buletin is illustrated with 
photographs and cross-section dia- 
grams covering typical installations, 
principal dimensions of the collec- 
tors, a chart covering size, motor, 
speed, no. of bags, cloth area and 
CFM rating, and installations show- 


sys- 


just | 


111A 


automat 

automatic 
Illustrated 
and 


ing filling canopy, extension hoppet powered chemical pumps, 


hoppers 


chemical feed systems and 


hydrostatic test 
photographs of the 


and weight Complete 


mounting instructions are also in systems 
cluded 


For 


Reader Service Card with key num 


witl pumps 


| mail a cut-away line drawings, it shows in 
detail the operation of the patented 
Milton Roy double-ball check system 
['ypical lay-outs are shown for in 
stallation of feed systems and tables 
are included to show the air consump 


tion of the pumps and capacity-pres 


a copy of this buletin 


ber and your name and address 
827 
AIROYMETRIC PUMPS 


Milton Roy Co., Philadelphia, Pa., 
has just new bulletin on iv 
Airoymetric and Airoy Pumps. This 
bulletin the “ai 
“alROY” air-cylinder 


sure relationships 

obtain a copy of this bulletin, 
Reader Card entering 
the above key number and your name 


released a 


use a service 


two-color describes 


and address 


IBREX 


BACTERIA-FREE PACKING 


One-Half the Cost of Braided Jute 
One-Quarter the Cost of Rubber Packing 


MADE IN *%", SEND TODAY FOR 
ve", Se” SIZES FREE WORKING SAMPLE 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 


W. Medford Sta., Boston, Mess. 


rovmetric”” and 











General offices and works 











Our thanks to the municipal officials and to the leeders of the 


engineering profession for an overwhelming response to our b« klert 


Taxes, Sewage Treatment and the BIO-CHEMICAL PROCESS 


To those who heven't yet written for a copy we'll 
be giad to fill your requests as long 
as the supply lasts 
--- also, let us tell you how we can help you solve your 
individual sewage problems. It costs nothing to investigate 


thoroughly this proved method. Write to: 
. . ray 
to-Chemecal Process 


120 Broadway 
New York 5, New York «+ 


Nhe 


= 
*t 
) 
: 
} 
> 
3 
: 
4 

: 


2266 North Meridian Street 


indi : . 
pol 8, Ind 


MOTOR TRUCK MOUNTING 
FOR GATES TO 60 IN. 
xeek 


WHEEL TYPE 


GATES UP TO 48 IN. 
kk 








FOR SMALL 
GATES IT’S THE 
POWERENCH 
GAS ENGINE DRIVE 
PORTABLE, WEIGHS 37 LBS. 


PAYNE DEAN & CO. MADISON, CONN. 
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Consulting Engineers 


SPECIALIZING 


1m THE FIELD OF 


WATER & SEWAGE WORKS 





Consulting Engineers 
Water, Sewage and Industrial] Waste Prob- 
tems — Airfields, Refuse Incinerators, 
Power Picnts — Industria! Bui ae 
City Planning—Reports— Valuatic 


Laboratory 


121 South Broad Street, Philadelphia 2, Pa. 


BLACK & VEATCH 


Consulting Engineers 


Reports, Design, § vision of Construc 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 


CORPORATION 
WATER 


WORKS 
Roads and 





sew As 
Designs and 
Surveys Streets 
Planning Airports 
Bridges Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 








Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 


Water Works, Water Sugpeatee, Flood Re- 


Civie Opera Building 


CONSULTING ENGINEERS 
Clinten L. Bogert ivan L. Bogert 
j . M. Gr Robert A. Lincoln 
Donald M. Ditmars Arthur P. Ackerman 
Water & Sewage Works 


Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue, New York 22, N.Y. 


The Chester Engineers 


Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications, Investigations and 
Reports, Valuations and Rates. 


210 E. Park Way at Sandusky. 
Pittsburgh 12. Pa. 








ARGRAVES & MORT 
ENGINEERS 


Sewerage and Sewage Treatment 
Refuse Disposal—industrial Wastes 
Water Supply and Purification—Dams 


70 COLLEGE ST. NEW HAVEN, CONN. 


Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works 
ustrial fuse 





110 William St. New York 7, N.Y. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage—Flood Control 6 

ainage — Bridges — Express Highways — 

Paving—Power Plants—Appraisals—Reports 
—Traffic Studies—Airports 


351 East Ohio Street 
Chicago 11, Il. 








JOHN J. BAFFA 
Consulting Engineer 
Water Supply and Treatment 


Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting 


tion Management, Oseign Constreston and Biological 
Laboratories 


112 East 19th St. New York 


Water Supply Sewerage 
Railroads Highways 
Grade Separations —Bridges—Subways 

Transportation 
Investigations — Reports — Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive 1° 
79 McAllister Street San Francisco i. Calle 











Michael Baker, Jr. 
The Baker Engineers 


CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 


Airport Design—Sewage Systems 


BURGESS & NIPLE 
Civil and Sonitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
584 East Broad Street 
Columbus 15. Ohio 


Fay, Gpeties 3 & Thorndike 


Charles M. Spotierd’ hah 
Willies i Hyland 
L. Lincoln 


= Ayer 
Bion A. Bowman Frank 
Carroll A. Farwell Howard J. Williams 
Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment — Airports 
Investigations and Re; 
Designs Vatoations 
upervision of Construction 
Boston New York 








CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 

Gillingham & Worth Sts. 

Philadelphia 24, Pa. 


BURNS & McDONNELL 


c Iting and Designing Engi " 





Kansas City. Cleveland, 
Mo. Ohio 
P.O. Box 7088 1404 E. Sth St. 


GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


ENGINEERS 
Pittsburgh, Pa 
HARRISBURG, PA. 
Water Works, Sewage, Industrial Wastes & 
Gaibage Disposal—Roads, Airports, Bridges 
& Fi Control. Town Planning, Appraisals, 
Investigations & Reports. 


Scranton, Pa. 











BLACK LABORATORIES, INC. 


Consulting cages and Chemists 
all Problems of 
Water, Sewage, and Waste Treatment 


ANALYSIS - TREATMENT CONTROL 
RESEARCH 


968 South Oak Street 
Gainesville, Florida 











Camp, Dresser & McKee 

Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 

Water Works and Water Treatment; Sewer- 

age and Sewage Treatment; Municipal and 

Industrial Wastes; Investigations and Re- 

ports; Design and Supervision; Research 

and Development; Flood Control 








GILBERT ASSOCIATES, INC. 
Sakoles ent bianen 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 
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Ivan M. Glace 
Consulting Sanitary Engineer 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 
1001 North ~~ St. 


Telephone 
60407 Harrisburg, Pa. 


ENGINEERING OFFICE OF 


CLYDE C. KENNEDY 
COMPLETE ENGINEERING SERVICE 
For More Than a Quarter Century 

Investigations, Reports, Design, Supervision 

i Construction and Operation 

Water Supply, Water Conditioning, Sewer 
age, Sewage and Industrial Waste 
treatment 
gece: and ae & yy! 
604 Mission Street rancisco, § 


The Pitometer Company 
Engineers 
Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies 


Penstock Gaugings 
New York, 40 Church St. 








WILLIAM A. GOFF, INC. 


General Engineering and Consulting 
Services—Water, Sewerage, Refuse 
Incineration, Industrial Buildings, 
Power Plants, Airport, Town Planning 
Plans, Supervision, Valuations, Reports 


Broad St. Station Bidg., Philadelphia 3, Pa. 





Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 


LEE T. PURCELL 
Consulting Engineer 
Water Supply & Purification; Sewerage & 
Sewage Disposal; Industrial Wastes; Inves- 
tigations & Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 
1 Lee Place Paterson 1, N. J. 














Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street. Chicago 4 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 


Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industria] Water Purification, 
Sewage Treatment, _Plant Seperrtien, & Stream 
Pollution In and Bac 
teriological Analyses. 


368 East 149th Street 
New York 55, N. Y. 

















Havens & Emerson 


L. Have -™ Cc. A. Emerson 
A x Burger . C. Tolles F. W. Jones 


Air Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuctions—Laboratories 


Leader Building Woolworth Bidg. 
Cleveland 14 New York 7 





Metcalf & Eddy 
Engineers 


Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 


Water, 


Laboratory 


Statler Building 
Boston 16 


111 Sutter St. 
San Francisco 4 





ROBERT AND COMPANY 
ASSOCIATES 


Architects 8 Engineers 
« ATLANTA « 


WATER SUPPLY «¢ INCINERATORS 
SEWAGE DISPOSAL « POWER PLANTS 














Hayden, Harding & 
Buchanan 
Consulting Engineers 


John L. Hayden 
John H. Harding Oscar J. Campia 


Waterworks, Sewerage, Civil 
Mechanical, Electrical, Structural 
826 Park Square Building, Boston, Mass 


INDUSTRIAL WASTE CONSULTANTS 
(A Guggenheim Subsidiary) 
INVESTIGATIONS AND REPORTS 
Offices and Laboratories 
2266 Ne. Meridicn, Indianapolis 8, Indiana 
120 Broadway, New York 5, New York 
Russell B. Moore—A. F. Nielsen—Robert J. Theroux 
(Memberships in Aste, Ewa. AIMME, CSSWA, 


Russell & Axon 
Consulting Engineers 
Geo. S. Russell F. E. Wenge: 
Joe Williamson, Jr. 


Water Works, Sewerage, Sewage 
Disposal Power Plants, Appraisals 


408 Olive Street me. Re AH 











Charles Haydock 


Consulting Engineer 
Water Works and Sanitation, Industrial 
Wastes, Design, Construction, Operation 
and Management. Reports and Valuations. 
2314 Girard Trust Company Building 
Broad Street and South Penn Square 
Philadelphia 2, Pa. 


Nussbaumer, Clarke & Velzy, Inc. 


Newell L. Nussbaumer—irving Clarke— 

harles R. Velzy 

Water Supply and Treatment 

Sewerage & Sewage Disposal! 

Garbage Incineration 

Town Planning 

52 Vanderbilt Ave., N. Y. City 

327 Franklin St. Buffalo, N. Y. 


St. Louis 2, Mo. 
J. E. SIRRINE Company 
Engineers 
Water Supply & Purification 
Sewage & Industrial Waste Disposal 


Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 














HITCHCOCK & ESTABROOK, 
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Civil & Sanitary Engineers 
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CONSULTING ENGINEERS 


Specializing in the Field of 
WATER AND SEWAGE WORKS 








Phillip B. Streander & Affiliates 


Consulting Engineers 
683 Atlantic Avenue, Boston |!1, Mass. 
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Electrical Reports, Plans, 
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Baltimore 2. Maryland 


Mechanical- 
Supervision 





—— —__— 





You con't afford to miss it! 
WATER AND SEWAGE WORKS 


A magazine which specializes in water 
supply, sewage disposal and industrial 
waste, to help you solve your problems. 
Read by over 735 Consulting Engineers 
who specialize in this field—a significant 
testimony to the quality and reliability 
of the publication. 

If not a subscriber—place your order 
NOW and be sure of a copy of the new 
revised REFERENCE AND DATA NUM- 
BER. Fill in coupon, and mail today to 


WATER AND SEWAGE WORKS 


22 W. MAPLE ST. CHICAGO, ILL. 


$2.00 $3.00 
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A Left—One of the six FLOCTROLS 
installed in water softening plant 
in Rawsonville, Michigan, supply- 
ing the Kaiser-Fraser assembly 


The Jeffrey FLOCTROL is 
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Chlorination time at a modern sewage treatment plant 
knows no hour or season — it’s always the right time 
to use this versatile tool in the solution of the numer- 
ous problems the average operator faces every day. 
For example, chlorination controls odors at Fort 
Wayne, Indiana; reduces filter ponding at Rotterdam, 
New York; and sterilizes the effluent of the Easterly 
Sewage Plant at Cleveland, Ohio. 


Best of all, the advantages of chlorination aren’t expen- 
sive. The average installation represents less than 1% 
of total plant cost. 


Why not make it “chlorination time” in your plant 
now. Call your nearest W&T Representative for the 
benefit of over 35 years’ experience in chlorination, a 
full line of equipment for every sewage plant need, 
the practical knowledge gained in making thousands 
of installations, and the availability of a nationwide 
service staff. 


WALLACE & TIERNAN 


COMPANY, INC. 


W&T SEWAGE CHLORINATOR 





